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SYMPOSIUM ON PRACTICAL 
ORAL THERAPEUTICS 





Foreword 


In no area of dentistry have changes been occurring more rapidly in 
the past two decades than in the field of dental therapeutics. Those 
dentists who received their dental education even as recently as 15 or 
20 years ago have either had to master an almost new armamentarium 
of therapeutic agents since receiving their dental degrees, or they are 
hopelessly obsolescent in their therapeutic practice. 

For example, in the later 1930's, the age of chemotherapy was just 
beginning. Some of the earlier sulfonamides were in use, but the word 
“antibiotic” was heard only in a few research laboratories, for no 
antibiotic had yet been used successfully in medicine or dentistry. 
Procaine was still the standard local anesthetic agent, as it had been 
for 30 years, and such valuable members of this group as lidocaine 
(Xylocaine), metabutoxicaine (Primacaine), and others which are 
discussed in these pages remained unsynthesized. Antihistamines were 
unknown to the therapist of the late 1930's, and ataraxic (tranquiliz- 
ing) drugs were not even known to the research worker. 

These few examples will suffice to show the extent to which dental 
medication has changed in recent years and to underscore the timely 
nature of this symposium on oral therapeutics. I am sure that those of 
us who have had a part in its preparation have benefited personally 
from our review of the most recent available information on the drug 
groups covered. I am equally sure that the reader will gain valuable 
help in the every-day practice of dental therapeutics from the articles 
which follow. 

The subjects which are included in this symposium were chosen 
primarily on the basis of two criteria—first, they are areas of dental 
therapy in which recent or current developments have occurred; 
second, they concern drug groups which have value in the every-day 
practice of dentistry. Every article in this symposium contains informa- 
tion which will find practical application in today’s dental practice 
or, as in the case of the article on “Current Research,” will affect the 
future practice of dentistry. 
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2 FOREWORD 


Unfortunately, dentistry in the past has made too limited use of the 
prescription. It is hoped that the simplified forms of prescription 
writing presented in the last article will encourage more dentists to use 
this mechanism in their practice of dental therapeutics. 

The growing importance of drugs in dental practice and the increas- 
ing interest which is being shown by dentists in this important area 
of their practices are emphasized by the fact that the publishers chose 
to devote an entire issue of the Dental Clinics of North America to 
“Oral Therapeutics.” The editor is highly gratified that so many out- 
standing research workers, teachers, and clinicians have found the 
time to contribute articles to this issue of the Clinics. It is his belief 
that collectively these articles represent a significant contribution to 
the understanding of current oral therapeutics. 


F. Darl Ostrander, D.D.S., M.S. 
Professor of Dentistry 
University of Michigan School of Dentistry 

















Preoperative Medication of the Dental Patient 


STaNLEY C. Harris, Pu.D.* 


In dentistry, preoperative medication is therapy which precedes 
either general anesthetics or dental procedures. It is interesting that 
the fundamental objectives of pretreatment are similar in both clinical 
situations. Pretreatment is intended to benefit the patient by giving 
him maximal comfort, insuring maximal safety and efficiency in the 
ensuing procedure, and minimizing the number, severity and duration 
of postoperative sequelae. Moreover, there is interdependence of these 
objectives—what favors accomplishment of one is likely to aid realiza- 
tion of the others. 

From the patient's point of view, comfort seems to be a state of 
mind favored by absence of pain or other noxious stimuli and char- 
acterized by self-composure and relaxation. Discomfort would be the 
antithesis, i.e., a state produced by noxious stimuli and/or mental dis- 
turbance such as anxiety, fear, fright, etc. That the number of ad- 
jectives used to describe the subjective sensations of comfort and dis- 
comfort is so great testifies to the inadequacy of understanding of 
experiences which, at best, are extremely variable from person to 
person as well as from day to day in the same person. Ideally, the 
practitioner renders his patient comfortable by relieving and prevent- 
ing unpleasant sensations and attitudes. 

In the painful situation without undue mental anguish, analgesics, 
local anesthetics, or dental procedures often directly and promptly re- 
store comfort. However, when the patient is upset primarily by ap- 
prehension, it is rarely possible to overcome the distress directly, 
rapidly and with even reasonable assurance of success. It is to this 
particular aspect of premedication that the major attention of this 
essay will be directed. 

It is universally recognized that appropriate premedication enhances 
safety and efficiency of general anesthetics by anticipating the usual 


* Professor of Physiology and Pharmacology and Chairman of the Department, 
Northwestern University Dental School, Chicago, Illinois. 
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4 PREOPERATIVE MEDICATION OF THE DENTAL PATIENT 


undesirable accompaniments. As a premedicant, atropine decreases 
the frequency of respiratory complications. With Pentothal, the fre- 
quency and severity of laryngospasm is diminished because reflex 
excitability is suppressed. With ether, the hazard of aspiration is mini- 
mized by inhibition of salivation and nasopharyngeal secretion while 
the cough reflex is suppressed. Pretreatment with chlorpromazine is 
said to eliminate cardiac fibrillation during cyclopropane and chloro- 
form anesthesia. 

Premedication with analgesics reduces the depth to which anes- 
thetics need be carried. If the analgesic is narcotic, too, as is morphine, 
even less is required of the anesthetic agent. 

In some types of surgery, success depends upon substantial muscle 
relaxation. With available agents, dangerous depths are required to 
accomplish this goal but pretreatment with curare or similarly acting 
drugs permits extensive relaxation at a much lighter anesthetic level. 

Finally, and perhaps most important to safety in general anesthesia, 
is treatment which reduces or allays patient apprehension, thereby 
predisposing to an induction which is rapid and without incident. 

Many benefits accrue when the dental patient is treated after appro- 
priate premedication. Perhaps an analgesic will reduce or obviate the 
need for a local anesthetic. If the patient is emotionally composed, his 
interpretive processes will not amplify or distort otherwise tolerable 
discomfort or elicit vasomotor reflexes which tax and threaten the 
cardiovascular system. If he is cooperative, treatment may proceed 
rapidly and smoothly, which makes for less postoperative distress and 
disdain for the dentist. The patient who is confident may be expected 
to benefit from local anesthesia, rather than to experience pain even 
when the anesthetic has been adequate. 

Postextraction swelling and pain are said to be diminished if the 
patient is pretreated with antihistaminics. Such treatment will be the 
subject of discussion elsewhere in this symposium. 


PRINCIPLES OF TREATMENT 


The above introductory remarks recognize the advantages of treat- 
ing the patient before beginning the mechanical phases of dental care. 
However, there are time-tested ground rules and general considera- 
tions of therapeutics to be observed before those drugs in our pre- 
medication armamentarium may be administered. 

Diagnosis should be made and treatment selected accordingly, not 
vice versa. Treatment should be aimed at etiology when possible 
rather than at symptoms, and “routine medication” should not be prac- 
ticed. A certain type of foot pain may be relieved in either of two 
ways—administration of morphine or removal of the offending cinder 
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from the shoe—neither treatment being appropriate for all types of 
foot pain. 

When the patient’s problem is understood, first consideration should 
be to treat the cause, if possible, secondary attention then being given 
to palliation. Such enlightened practice requires comprehension of 
what drugs can and cannot do. Though each drug has its specific 
properties, one is wise to be ever aware that all a drug can do is 
stimulate or depress a physiologic activity or a pathologic process, 
substitute for a body secretion, or destroy a threatening influence. 

When the mechanism of action of a drug is known, it can be em- 
ployed with maximal efficiency. This is not to say that mechanisms 
are understood about all drugs. In fact, we are that perceptive about 
relatively few. Nonetheless, a drug which is active by virtue of its 
ability to stimulate a body process is quite useless if that process is 
beyond response. In the same sense, an anti-infective is unjustified and 
even dangerous to the patient who has a fever without an infection; a 
cardiac stimulant will not save life if the emergency is respiratory 
arrest. These examples are no less ridiculous than buying gasoline 
when a car will not start because the ignition system is faulty. 

Much of the art of practice is acquired by heeding an old admoni- 
tion to medical students—“First, do no harm.” The implications are 
several. When should “well enough” be left alone? When a decision 
has been made to use a drug, are the hazards and their signs and 
countermeasures known? Should the stronger, more dangerous drug 
be used first if a lesser one may suffice? Is it realized that every patient 
does not respond alike to a given dose of a drug or, for that matter, 
even typically? Is any drug entirely safe? Has the selected treatment 
been thoughtfully chosen so that it will not mask the patient's disease, 
conflict with concurrent treatment, provoke unnecessary reactions or 
deny future use of the drug in a more serious situation? Has the pa- 
tient recovered because of the treatment or in spite of it? 


TREATMENT OF APPREHENSION 


The Problem 


To be in accord with the previously stated principles of therapeutics, 
it is necessary to consider first the condition to be treated-—its etiology, 
signs, symptoms and significance. 

Though it is beyond the scope of this article and the ability of the 
author to present a comprehensive treatise on the psychology of ap- 
prehension, certain descriptive remarks will be attempted to separate 
and interrelate functional and organic manifestations. 

The manifestations of apprehension are numerous, complex, subtle, 
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and often very stubborn. They may occur with amazing uniformity in 
one person and be ever different in another. Some patients may be 
truly unable to admit or recognize their disquietude. Sometimes the 
evidence is apparent to the clinician only, while in other situations 
there is no sign that the patient is uneasy. 

It seems to be the consensus of opinion that apprehension arises in 
the dental patient most often because of fear of pain or anticipation 
of discomfort. Other causes, acting separately or additively to pain, 
may be the prospect of the unknown or anticipation of undesired con- 
sequences. Such attitudes often become deeply ingrained by the single 
pressure of prevailing environmental lore. They (attitudes) may origi- 
nate entirely from previous unpleasant experiences and sometimes the 
two combine to create a well developed conditioned reflex pattern. 

Though apprehension may begin to develop when the dental ap- 
pointment is made, perhaps weeks in advance, it rarely reaches 
clinically significant proportions until immediately before the encoun- 
ter with the dentist. It seems that an important contributing element 
to apprehension is the opportunity to dwell on fear, even if not at the 
entirely conscious level. If this be true, then the waiting room provides 
the atmosphere and opportunity to stimulate apprehension to its peak 
and, by the same token, is the time and place to take the most positive 
action in prevention and treatment. 

All of the manifestations of apprehension are initiated at the level 
of the cerebral cortex. Some of the symptoms are subjective and com- 
pound the patient's discomfort. Some of the signs are organic and may 
constitute real threats to the patient’s physical well-being. 

The functional consequence of dread may be as relatively simple as 
restlessness and sufficient certainty of pain that it will be perceived 
without being initiated mechanically. The degree of this state may be 
greater with generalized muscle tenseness and accentuated reflexes; 
so much so that, after the episode is over, there will be awareness of 
muscle stiffness well away from the oral cavity. It is possible that the 
patient “feels” pain, faints, or even has epileptiform seizures which 
are not consciously created but are part of a conditioned pattern 
which the subconscious induces to permit brief surcease from the 
unpleasantness. 

A mixture of functional and organic patterns frequently provokes 
subjective awareness of cardiac palpitations and/or dyspnea. When 
this accompanies the apprehensive state, the patient’s dread is further 
accentuated because of fear of the organic consequences. In short, the 
situation “snowballs.” 

Organic results of apprehension also vary in degree, system, and 
combination. The usual mechanism is activation of the sympatho- 
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adrenal system, which in turn increases the minute output of the heart 
and constricts the peripheral vascular bed with a net result of in- 
creased arterial blood pressure and pulse rate. Also occurring in the 
“alarm reaction” are: increase in blood sugar, change in gastro-intesti- 
nal tone and salivary activity, accentuation of sensation acuity and 
loss of appetite. 

That apprehension may constitute a serious hazard to the patient 
becomes apparent when the above items are applied to the less-than- 
ideal-risk patient. Increased arterial blood pressure, particularly when 
abrupt, threatens cerebrovascular accidents to the arteriosclerotic or 
otherwise hypertensive patient. Increased stimulus and strain are a 
potential insult to the weak, disorganized or scarred heart muscle, 
from which arise the states known clinically as myocardial incompe- 
tence, conduction block and infarction, respectively. 

Changes in blood sugar secondary to stimulation of the adrenal 
medulla can disturb whatever metabolic balance has been maintained 
in the diabetic. Over-all metabolic increase may predispose to crises in 
hyperthyroid or epileptic patients. Changes in gastro-intestinal tone 
may be perceived as a “sinking feeling” if tone is decreased, or, if tone 
increases, as diarrhea and cramps, especially if the episode is pro- 
longed. It is almost axiomatic that stress stimulates secretion of gastric 
acid which is irritating to lesions in ulcer patients. Anorexia (loss of 
appetite) is commonly seen during prolonged periods of emotional 
unrest. 

With these aspects of the problem of dental apprehension in mind, 
what manner of controls are available to the dentist will be discussed. 


The Treatment 


In terms of the problem described above, treatments may be aimed 
at the cause, the response, or the consequences. 

Treating the cause would be the most desirable, if not the most 
practical, approach to apprehension. Probably this will best be done 
on a mass scale by organized dentistry over the next couple of gen- 
erations. Though this proposition should win unanimous support from 
the dental profession, it will contribute nothing to the problem of the 
patient at this time. When possible, reassurance, gentleness, sympathy, 
decisiveness, and other attitudes by the dentist which may reduce 
apprehension, should be employed. In fact, they could do little harm 
if applied to all. A second, positive approach to the problem is to give 
the patient cause for confidence in the anesthetic, analgesic and word 
of the dentist. A third method which is practical is to provide a cheer- 
ful waiting room and arrange appointments so that the patient cannot 
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spend too long waiting and intensifying his anxiety. Fourth, there is 
increasing enthusiasm among some dentists for their success at allay- 
ing apprehension when all sound and view of instruments is mini- 
mized by the selection, design, and handling of equipment. Many 
agree that continuous, pleasant music softly played helps sooth the 
patient. 

Since the most drastic and dangerous consequences of apprehension 
are mediated by the activation of the sympathetic nervous system and 
the secretion of adrenalin by the adrenals, it is worthy to consider 
giving drugs which will block the effects of these stimuli. Though such 
drugs are available they are too dangerous, too difficult to control, and 
too lengthy of action to warrant any consideration for the dental 
situation. 

Since the cause is difficult and intangible to treat and the effect is 
not practical to control, it is little wonder that sedative drugs which 
modify the cerebral manifestations of apprehension have been used by 
the millions of doses every year. More recently, some have applied and 
others await with interest, the benefits of “tranquilizing” drugs. 


Barbiturates 


These chemical derivatives of barbituric acid have been in clinical 
use for about half a century. Their medicinal value lies, primarily, in 
their ability to depress the cerebral centers of consciousness. An ap- 
propriate dose of a barbiturate will induce a state of unconsciousness 
indistinguishable from natural sleep. This is known as the hypnotic 
effect. Larger than hypnotic doses produce a state of unconsciousness 
from which the subject cannot be awakened (anesthesia). Less than 
hypnotic doses produce a state of drowsiness or sedation. It is, there- 
fore, a matter of tissue level only which determines whether the effect 
is sedative, hypnotic, anesthetic or even lethal. 

This does not mean that all barbiturates may be properly used for 
any of the above purposes. Instead, those chemicals of the group 
which are particularly rapid in onset and brief in duration are used 

as anesthetics because the depth of effect can be regulated from 
moment to moment. In the usual medical situation where sedation is 
desired, it is for protracted periods of time and throughout the waking 
hours. Those barbiturates which are characterized by slow onset and 
prolonged effect are well suited to this need because of the gradual 
change in effect as the drug becomes effective or wears off and be- 
cause treatment need not be frequent. For hypnosis, barbituric acid 
derivatives of intermediate duration are preferred so that sleep will 


not be dangerously deep or prolonged. 
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The numerous applications to and widespread use in dentistry of 
barbiturates are considered important enough to justify a rather com- 
prehensive presentation of the pharmacology of these drugs. 

Fate in the Body. The rate of onset is determined by the speed with 
which effective tissue levels are achieved. When given intravenously, 
Pentothal (thiopental) anesthesia is accomplished in a few seconds 
but the same depth takes several minutes if the agent is phenobarbital. 
When given intramuscularly, hypnotic effects appear in 5 to 15 min- 
utes, depending upon the solubility of the compound and its union 
with the affected tissues. For sedation, barbiturates are given to nearly 
all by the oral route, which allows the onset rate to be rather variable. 
When a sodium salt is given instead of its acid analogue, the effect 
appears sooner because the salt is more soluble. The rate of absorption 
from the intestinal tract varies with the contents of the tract, the 
physical form of the medication and its solubility, the amount of water 
taken and the physiologic pattern of the individual. In experiments in 
the author's laboratory, in which hundreds of fasting students took 
potassium iodide orally as tablets, as gelatin capsules, or as enteric- 
coated tablets, iodide appeared in the saliva on the average of about 
10 minutes after ingestion of the tablets. The range was 3 to 30 min- 
utes. The test was positive about 30 minutes after ingestion in gelatin 
capsules, with a range of 15 to 60 minutes. When taken in a form 
resisting solution until in the intestine, the average time of appearance 
of iodide in saliva was hours after ingestion. Thus, it is evident that 
when speedy sedation is desired after oral ingestion, barbiturates 
should be given in solution or in punctured or opened capsules. 

After absorption of barbiturates from the intestinal tract is well 
under way, the duration of effect is determined by the fate of the drug 
in the body. Most of these drugs are destroyed by the liver and ex- 
creted by the kidneys, but in different proportions. Those which are 
excreted to a large degree are of the longest duration of effect (pheno- 
barbital). When most of the drug is destroyed by the liver, the bar- 
biturate is brief in duration of effect (pentobarbital ). Those of so-called 
intermediate duration are handled by both mechanisms (amobarbital). 

Many of the presently popular barbiturates used for sedation and 
hypnosis have been organized according to their relative durations of 
effect when an average adult hypnotic dose is given (see Table 1, 
after Goodman and Gilman‘). 

Should there be occasion to refer to the dosages given in the table, 
it is general practice to consider the sedative dose to be one-quarter to 
one-half the hypnotic dose. Dosage for children is a special situation 
which will be given careful consideration later. 

In practice it is imperative to consider the patient’s ability to dispose 
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of the drug. The duration and magnitude of effect of phenobarbital, 
for instance, might be substantially increased if given to one with 
kidney failure. Similarly, a modest dose of a short acting barbiturate 
might become anesthetic in a patient whose liver function was in- 


adequate. 


TaBLE 1. Dosages of Barbiturates* 





ADULT HYPNOTIC 
GENERIC NAME STATUS TRADE NAME DOSE 





Long acting (6 or more hours) 


Barbital N.F. Veronal 0.3-0.5 gm. 
Diallylbarbituric acid N.F. Dial 0.1-0.3 
Mephobarbital N.F. Mebaral 0.1-0.2 
Phenobarbital U.S.P. Luminal 0.1-0.2 
Intermediate acting (3 to 6 hours) 
Allylbarbituric acid N.F. Sandoptal 0.2-0.4 
Amobarbital U.S.P. Amyta 0.05-0.2 
Aprobarbital N.F. Alurate 0.065-0.13 
Butabarbital N.N.R. Butisol 0.1-0.2 
Butallylonal N.F. Pernoston 0.2 
Butethal N.F. Neonal 0.1-0.2 
Hexethal N.N.R. Ortal 0.2-0.4 
Probarbital N.F. Ipral 0.25 
Propallylonal _ Nostal 0.1-0.3 
Vinbarbital N.F. Delvinal 0.1-0.2 
Short acting (less than 3 hours) 
Cyclobarbital N.F. Phanodorn 0.1-0.3 
Pentobarbital U.S.P. Nembutal 0.05-0.1 
Secobarbital U.S.P. Seconal 0.1-0.2 





* From Goodman and Gilman, reference 5. 


Central Nervous System Effects. Barbiturates depress the activity of 
the central nervous system by mechanisms which are not completely 
understood. Though administered barbiturates have been found uni- 
formly distributed in brain tissues, one area differs from another in 
susceptibility to depression. When anesthetic quantities of barbiturates 
are given so that the blood level does not rise too rapidly, ascending 
and descending depression is seen. Before consciousness is lost, the 
legs (or hindlimbs) first become weak and then uncontrollable, this 
effect occurring very obviously before the same manifestation in the 
arms or forelimbs. As motor activity diminishes, consciousness be- 
comes confused, hazy, and then lost. While evidence of cerebral ac- 
tivity is nonapparent, medullary activity continues without modifica- 
tion, respiratory action and cardiovascular reflexes being unimpaired. 
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When excessive concentrations of barbiturates have been given, medul- 
lary depression becomes evident, though respiratory depression occurs 
much earlier than cardiovascular. 

As has been mentioned previously, the dose, or more specifically, 
the tissue concentration of barbiturate determines the effect. Frank 
overdose causes death from respiratory arrest due to medullary de- 
pression. Large doses produce anesthesia from which the patient can- 
not be readily aroused. Moderate concentrations induce a state of 
hypnosis or sleep which is indistinguishable from natural sleep. Light 
concentrations of barbiturates are said to be sedative. Of the four 
levels of effect just stated, the last is the most difficult to describe, the 
hardest to find discussion about, and a principal clinical use of the 
drugs. 

One plausible explanation of action is that by rendering the patient 
slightly drowsy, his worry threshold is elevated or he is relaxed and 
not as easily troubled by usual causes. Perhaps he becomes relatively 
indifferent to his surroundings; certainly his reflexes are slowed, as has 
been proven objectively. 

That barbiturates reduce responses to agitation or render mental 
processes less easily excitable is attested by the widespread clinical 
use of these drugs to reduce the incidence of seizures in epileptics and 
acute cardiovascular episodes provoked by excitement, fear, or anger 
in hypertensive, cardiac, hyperthyroid, etc., patients. Many ulcer pa- 
tients are given long acting barbiturates chronically to help prevent 
increased gastric acid secretion. 

Barbiturates given intravenously with care can arrest convulsions 
induced by nervous system disorders or drugs. Tatum and co-workers™ 
have demonstrated that relatively massive doses of barbiturates given 
prophylactically will increase the quantity of cocaine or procaine 
needed to induce convulsions in animals. Confirmation of these obser- 
vations by others has led to the belief that when barbiturates are given 
to dental patients as premedication there is a dual benefit—sedation 
and reduction of loca! anesthetic toxicity. This essayist doubts that the 
doses of barbiturates usually given for sedation would have any pro- 
tective value against procaine-induced convulsions. The dose is too 
small and if it were larger, the hazard of intensifying the more com- 
monly occurring depressions would be significant. To eliminate con- 
vulsive reactions to local anesthetics, avoid intravascular injections and 
always inject slowly. 

Though there is some difference of opinion, the large majority of 
investigators of barbiturate activity agree that these drugs are without 
analgesic effect until anesthetic concentrations have been given. This 
sometimes overlooked fact is clinically noteworthy. 
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A patient who is insomniac because of pain is not likely to find 
sleep with the aid of barbiturates unless either the dose is very large 
or the pain is relieved. It is taught that pain may favor a state of ex- 
citation approaching hysteria and delirium when barbiturates are 
given. These problems have led to the preparation of mixtures of 
barbiturates with codeine or salicylates. Another example of signifi- 
cance is that some surgeons have found that the incidence of shock 
during barbiturate anesthesia is substantially reduced when local anes- 
thetics are applied to the operative field. They feel that though con- 
sciousness is lost, the nervous system still responds to “painful” manip- 
ulations because the barbiturates do not reduce sensory transmission. 

Circulatory System Effects. In ordinary and proper doses, bar- 
biturates have no direct effect upon the cardiovascular system. Indi- 
rectly, by reducing agitation, nervous excitability or other mental 
uneasiness, the cardiovascular system is spared the stress of sudden or 
sustained elevations of blood pressure, pulse, and cardiac load. In 
very large, toxic doses, not much effect upon the circulatory system is 
evident until respiration is depressed enough to create anoxemia 
which, in turn, elicits a compensatory increase in blood pressure and 
cardiac output. This increases until anoxia becomes too profound to 
support life. 

Respiratory System Effects. Sedative and hypnotic amounts of bar- 
biturates usually reduce respiration slightly by the same indirect 
method described above for circulation. When anesthetic concentra- 
tions of barbiturates are reached, the respiratory center begins to be 
depressed and ventilation may be reduced. With toxic doses, respira- 
tory depression is the most urgent feature to treat. All treatments for 
barbiturate poisoning attend to maintaining ventilation first, with 
treatment of other symptoms of secondary importance. The degree of 
respiratory depression increases as the concentration of the drug in- 
creases. Respiratory rates of 1 per minute or less are frequently seen 
in severe barbiturate intoxication. Obviously, if such ventilatory de- 
pression persists very long, the resulting anoxia may cause irreversible 
damage to critical tissues of the body, particularly in the central nerv- 
ous system. 

Effects on Other Organ Systems. In non-idiosyncratic individuals 
given ordinary sedative or hypnotic doses of barbiturates, there are no 
effects upon the gastro-intestinal system (except for psychic benefits 
to ulcer patients, etc. ), the genito-urinary system, liver, metabolism, or 
blood and blood-forming organs. 

Toxicity. Acute toxicity after one or two sedative or hypnotic doses 
of barbiturates is seen only in idiosyncratic patients. On ordinary 
doses, those who are hypersensitive to the drugs may manifest the 
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signs and symptoms of overdosage—exaggerated depth and duration 
of depression. “Hangover” with lassitude, vertigo, nausea, vomiting 
and diarrhea may be reported and pre-existing emotional disturbances 
may be accentuated. 

Infrequently one finds a patient who may always or occasionally 
respond to barbiturates with excitation. Coexisting pain is said to favor 
the paradoxical effect just mentioned, with severity sometimes as great 
as delirium. Rarely, barbiturate therapy is followed by myalgia, neu- 
ralgia, and arthralgia which persist for several days. 

Allergic phenomena may be the result of acquired hypersensitivity; 
the symptoms are usually skin eruptions of wide variety, distribution 
and severity. When they occur, localized swellings of the eyelids, lips 
or cheeks are common. Rarely, generalized exfoliative dermatitis with 
leukocytosis, eosinophilia and jaundice may occur. All of these mani- 
festations usually subside soon after discontinuance of the offending 
medication. However, since the severity of the response may increase 
with repeated provocation, patients with such histories should not be 
given barbiturates. 

Therapeutic Considerations. Since this presentation is concerned 
primarily with premedication of the dental patient, any consideration 
of postoperative medication will be omitted. 

FOR SEDATION OF THE ADULT PATIENT, before any dental procedure, 
the short acting barbiturates are most appropriate and widely em- 
ployed. These drugs are pentobarbital (Nembutal) and secobarbital 
(Seconal). Both are available as the sodium salts. The recommended 
dose to allay the manifestations of undue apprehension and nervous 
tension in average, healthy adults is 44 to 1 grain (30 to 60 mg.) of 
Nembutal and *4 to 1% grains (50 to 150 mg.) of Seconal. 

If the patient is uncooperative, unduly agitated, or for some reason 
cannot take the medication orally, it may be given rectally in supposi- 
tory form or intramuscularly in available solutions. In such patients, 
the dosage requirement may be increased by 1% to 3 times. 

FOR SEDATION OF THE PEDIATRIC PATIENT the same drugs may be 
used. Responsiveness to these drugs is variable, so dosage may not be 
categorically stated. It is well to start a particular child on a small 
dose with adjustments made on subsequent visits. Some dentists prefer 
a deeper degree of sedation in their youthful patients, a light state of 
hypnosis often being obtained. Monheim® recommends the following 
doses of Nembutal or Seconal: 


Age 1 to 3 years—%% to 1% grain (24 to 32 mg.) 
Age 3 to 8 years—% to 1 grain (50 to 65 mg. ) 
Age 8 to 12 years—%, to 1% grains (50 to 100 mg.) 
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Monheim also states: “There is no set rule for judging the dosages to 
be given children. As previously stated, the apparent age is more im- 
portant than the real age, because this takes into consideration the 
height, weight, and general health of the child.” Lampshire® says: 
“Premedication is indicated in operative and surgical cases of antici- 
pated long duration, for fearful and apprehensive children, and for 
many other types of problem children.” He points out that there are 
at least 10 important factors to be considered when deciding upon 
dose. His 10 factors are well worth repeating here. They are: (1) case 
history, (2) age, (3) weight, (4) mental attitude, (5) physical ac- 
tivity, (6) contents of the stomach, (7) time of day, (8) basal meta- 
bolic rate, (9) level of depression desired, and (10) route of admin- 
istration. Lampshire recommends doses similar to those cited above 
except that he allows up to 4 grains “for only the most extreme cases” 
in office practice. 

It is noteworthy that children also can manifest undesirable re- 
sponses to barbiturates. It is reported that occasionally a child will go 
through a brief period of excitation before he becomes well sedated. 
Those who use much larger doses than recommended herein, and ob- 
serve prolonged periods of excitement, may consider the possibility 
that the patient is in the second stage of anesthesia which is charac- 
terized by excitement. If the dosage is just right for it, the excitement 
can persist. 

In Table 2 are presented the several forms and sizes of Nembutal 
and Seconal which are available. 


TaBLe 2. Available Forms and Dose Sizes of Nembutal and Seconal 








FORM NEMBUTAL SECONAL 
Gelatin capsules %, %, 1% gr. %, %, 1% gr. 
Enteric coated 34 and 1% gr. 
Elixir (dose per teaspoonful ) \ gr. 1% gr. 
Suppositories %, 1, 2, 3 gr. %, 1, 2, 3 gr. 
5 ec. ampules for injection %4 gr./cc. % gr./ce. 





When one of these drugs is given orally, with water and on an 
empty stomach, sedation should become apparent in 15 to 30 minutes, 
reaching a maximum within an hour. The effect may persist for several 
hours during which it gradually diminishes. Effects by injection or 
suppository may appear a little sooner but will persist for about the 
same time. 

Therapeutic Liabilities and Contraindications. When barbiturates 
are given to produce sedation, it must be recognized that the dulling 
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of reflexes will persist after the dental appointment and that the pa- 
tient may not be safe abroad, either as a pedestrian or as a driver. It 
is well to recognize the practitioner's responsibility in this situation 
and be sure the patient has an escort from the dental office. The same 
cautious attitude applies if the treatment is given before the patient 
arrives at the dentist’s office. 

For those patients who have a history of untoward responses to 
barbiturates, other drugs (e.g., chloral hydrate) should be given, if 
necessary. Excitation and allergic reactions, as well as excessive de- 
pression, are important factors of which to be wary. Barbiturates are 
contraindicated in parkinsonism because they are excitatory. 

When barbiturate sedation is planned for a patient, the dentist is 
well advised to acquaint himself with any concomitant therapy which 
may either oppose or reinforce the contemplated treatment. There are 
many examples to be found in almost any practice. If a patient has 
liver insufficiency, the short acting barbiturates may not be destroyed 
at the usual rate so that a small dose may have the effect of a large 
one. In circulatory abnormalities, particularly with edema, sedatives 
may tend to accumulate and then be delayed in destruction, the net 
effect being intensification. 

The problem of habituation, addiction, and poisoning with bar- 
biturates attracts ever more attention. The clinician must be on guard 
against unwittingly aiding and abetting these improper uses. He will 
do well to decide for himself to whom such drugs are to be given and, 
when dispensing or prescribing, to limit the quantity in a single pre- 
scription so that a sublethal amount is available if the entire prescrip- 
tion is taken at one time. The Durham-Humphrey Amendment to the 
Federal Food, Drug and Cosmetic Act (effective April 26, 1952) pro- 
hibits the dispensing of, among other drugs, barbiturates without a 
prescription. It also forbids the refilling of such prescriptions without 
the prescriber’s authority. 


Ataraxics (Tranquilizers ) 


The adjective “ataractic” is presently applied to a variety of drugs 
which have in common an apparent ability to induce “peace of mind” 
without diminishing mental acuity. The ataraxics, like the barbiturates, 
are supposed to favor emotional composure but without producing the 
sleepiness and confusion characteristic of the barbiturates. 

The quest for substances which will relieve the mind of the impact 
of not readily soluble problems or unpleasant circumstances is trace- 
able far back into antiquity. Compounds known today as alcohol, 
opium and the belladonna alkaloids have been taken for mental escape 
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or emotional holidays for thousands of years. For centuries trade in 
these commodities for non-medical use has been great because a large 
proportion of the population seeks mental ease without the effort of 
facing reality. 

The use of the term “tranquilizing” is not new in therapeutic litera- 
ture. It has been applied for years to the effects of alcohol, opium and 
scopalamine upon some patients. Only recently has it attracted the 
fancy of the laity as well as the profession, perhaps because this time 
it promises the panacea without moral or physical liabilities. 

In the last five years, literally thousands of articles have appeared 
in the professional literature describing results obtained with ataraxics. 
Of these, there are less than half a dozen which describe actual use of 
these drugs in dentistry. Accordingly, it is impossible at this writing 
to do more than attempt to project the conclusions drawn from medi- 
cal use into dental situations. As a guide in this effort, the following 
questions have been formulated, with the needs of the dentist in mind. 


1. Do ataractic drugs allay apprehension and favor cooperation? 
2. If such response occurs, how reliably? 
3. Is it practical to treat dental patients with ataraxics? 
a. How long between administration and effect? 
b. How long does effect last and will it be hazardous to the pa- 
tient after he leaves the dentist? 
c. Are special precautions indicated? 
d. Are effects compatible with dental drugs? With local anes- 
thetics? 
e. Are untoward reactions known to occur? Are early symptoms 
described and countermeasures available? 
f. How often may the dental patient be treated safely? 


An attempt will be made to answer the above questions from avail- 
able information about currently used ataraxics. 

Chlorpromazine (Thorazine—Smith, Kline & French Labs.; Largac- 
til—Rhone-Poulenc Labs.) is among the most frequently discussed 
tranquilizers, there being more than 3000 articles in print on the uses 
and actions of this drug. It seems firmly established that among the 
mentally ill this drug can soothe those in acute or chronic states of 
agitation, often rendering them amenable to psychotherapy. It has 
also become a drug to be used, when others fail, to prevent drug-., 
disease- or pregnancy-induced hyperemesis. In unusually resistant 
problems, chlorpromazine has been found to potentiate the more po- 
tent analgesics. Other useful actions have been applied in general 
anesthesia: hypothermia to reduce metabolism has improved the prog- 
nosis of patients requiring brief interruptions of circulation, and con- 
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trol of apprehension has contributed to smoother, safer anesthetics 
with a distinct reduction in the incidence of cardiac fibrillation when 
cyclopropane has been the anesthetic agent. 

It has been from the last application that we have a clue to the ap- 
plicability to dentistry. Before.anesthesia, a large oral dose of chlor- 
promazine is given the night before, and another dose, intravenous or 
intramuscular, is given an hour or two before anesthesia. From the 
point of view of the anesthesiologist, this is practical and, in selected 
cases, a step in the direction of greater safety. From the dental point 
of view, however, such a practice would be far too dangerous to 
justify its consideration. Injection of chlorpromazine emphasizes its 
adrenolytic effect, frequently causing falls of blood pressure which 
may be further accentuated by the administration of epinephrine. For 
these hypotensive episodes the manufacturer states that Levophed and 
Neo-Synephrine do not always counteract the crisis either. It remains 
to be seen if the patient on chlorpromazine may be safely given local 
anesthetic-vasoconstrictor mixtures, the question being: If the vaso- 
constrictor effect is reversed, shouldn’t the anesthetic duration and 
potency be diminished and the toxicity increased? There are a few re- 
ports in the literature wherein such mixtures have been employed after 
chlorpromazine pretreatment, but information resolving the last point 
is not included. 

Toxicity of chlorpromazine cannot be taken lightly. On prolonged 
treatment (more than 5 days), an incidence in the neighborhood of 
1 per cent of serious reactions have been described: jaundice, blood 
dyscrasias, neurologic manifestations, urticarias, some deaths. The un- 
toward effects usually subside if treatment is terminated promptly. 

In dentistry, Young and Kingsbury** have given chlorpromazine to 
children pre- and postoperatively. They claim that an oral dose 2 
hours before extraction under general or local anesthesia allays appre- 
hension, though no other author has reported benefit so soon after oral 
medication. Hoffman® has given orally one 25 mg. tablet of chlor- 
promazine and one APC tablet to 178 patients 30 to 60 minutes before 
extraction. They were also given the same dose of chlorpromazine 
twice a day for the first 5 days postextraction. One hundred three 
patients were treated the same way with placebos. As an index of the 
postoperative influence of the treatment, records were kept of the 
amount of APC tablets taken voluntarily to reduce pain. There were 
significantly more taken by the population on placebos than those on 
chlorpromazine. In spite of the success obtained, it is doubtful that the 
premedication as such had very much to do with the outcome. How 
much of the benefit was due to antihistaminic activity and how much 
to emotional detachment or analgesic potentiation cannot be esti- 














18 PREOPERATIVE MEDICATION OF THE DENTAL PATIENT 


mated. It is the opinion of this author that such procedures are too 
risky to be justifiable, particularly if another, better established regi- 
men will suffice. 

At this writing it is concluded that chlorpromazine is not practical 
for use in general dentistry because of the length of pretaedication 
necessary to achieve a positive benefit, because the drug has liabilities 
of consequence and because chronic treatment with such a potent 
drug is beyond the dominion of the dentist. 

Promazine (Sparine—Wyeth), like chlorpromazine, is a phenothia- 
zine derivative with reasonably similar activities but, thus far, with 
fewer undesirable side effects reported. Its present place in medicine 
seems to be predominantly for use, by injection, in severe acute agita- 
tion. There is nothing to indicate its suitability for dental use. 

Proclorperazine (Compazine—Smith, Kline & French Labs.) is an- 
other new phenothiazine derivative. Thus far it is reported to be ade- 
quate at relieving emesis and anxiety. It is presumed to be safer than 
chlorpromazine but has not yet enjoyed enough application to be sure. 
How soon a patient responds to a single dose remains to be seen. Its 
usefulness in dentistry remains unknown. 

Promethazine (Phenergan—Wyeth) is still another phenothiazine 
derivative which has tranquilizing and sedative effects. Its antiemetic 
and antihistaminic effectiveness was early recognized and applied 
clinically. It is an ataraxic of which a single dose is said to induce a 
favorable mental response in a short time. Blinderman* has given this 
drug, as oral premedication, to 150 ambulatory patients before extrac- 
tions. He used it as an antihistaminic and reported excellent reduction 
in the usual incidence of postoperative pain, edema and trismus. No 
comment was made about mood effect, but he did find it necessary to 
counteract the sedative effects with an amphetamine. Whether this 
drug has any advantages over barbiturates for the relief of apprehen- 
sion is not apparent. 

Hydroxyzine (Atarax—Roerig) is not a phenothiazine but is said to 
ease tenseness. American literature describing its actions is scant. It is 
said to be orally effective in a short time with a duration of 6 to 20 
hours. Drowsiness has been reported in 10 to 15 per cent of patients 
treated. Proper investigation of Atarax in dental situations may reveal 
it to be useful. 

Rauwolfia serpentina (Serpasil—Ciba; Raudixin—Squibb; Rau- 
wiloid—Riker ) is the least likely of the ataraxics to justify dental con- 
sideration because it requires several days’ treatment before benefits 
become evident. Rauwolfia and its derivatives are widely used in 
medicine to treat hypertension and to render psychotic patients ac- 
cessible to treatment. 
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Meprobamate (Miltown—Wallace Labs; Equanil—Wyeth) is de- 
rived from mephenesin, which is employed primarily as a muscle re- 
laxant. According to Berger,’ meprobamate is a muscle relaxant, an 
anticonvulsant, and reduces fear, hostility and aggressiveness of mon- 
keys. Confirmatory reports have appeared in the clinical literature in 
describing responses of frankly psychiatric patients. Hollister et al.’ 
found a significantly higher incidence of improvement when 21 hos- 
pitalized psychiatric patients (anxiety neuroses) were given 3200 mg. 
of meprobamate daily for 3 weeks than when they were administered 
placebos. Most favorable reports have been on similar populations for 
protracted periods of time. Meprobamate has not been demonstrated 
to be effective (compared to placebos ) after one or two doses to other- 
wise normal persons experiencing transient emotional upsets. 

The incidence of allergic reactions, mental and physical depressions 
and, rarely, excitations, after even a single dose, cannot be lightly 
dismissed. 

Until one or two doses of meprobamate is demonstrated to be more 
effective than placebos at relieving or reducing dental apprehension, 
its use in dentistry as a premedicant should be delayed. In the mean- 
time, placebos or barbiturates should be preferred for those patients 
requiring treatment. 

Phenaglycodol (Ultran—Lilly ) is a new neurosedative about which 
very little clinical evidence is available. It is said to be promptly ef- 
fective after oral administration and of relatively brief duration. There 
is not enough information on activity and liability on which to base 
any speculation. 

As a general consideration of the appropriateness of any of the 
above ataraxic drugs for use in dentistry, several conclusions seem to 
be in order: 

On the credit side are the differences between the central effects of 
these drugs and the barbiturates. Evidently the ataraxics act below 
the level of the cortex while the barbiturates depress the cortex. The 
evidence is to be found in the metabolic depression of cortical tissue 
in the presence of barbiturates, which does not occur with tranquiliz- 
ers. The greater tendency of effective doses of barbiturates to produce 
drowsiness and confusion is evidence of the same quality. If ataraxics 
can indeed do a better job of providing emotional composure and de- 
tachment to mentally well but apprehensive people than can bar- 
biturates with less depression and other liabilities, ataraxics are just 
what the dentist needs. 

On the debit side are the facts that ataraxics would seem to require 
prolonged treatment for benefits, a procedure hardly justifiable for a 
half-hour dental appointment once a week. That they often cause 
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sedation and depression, that they are allergenic and sometimes quite 
toxic, and that the psychological impact may be unfavorable are all 
good reasons for dentistry to delay acceptance of these drugs for allay- 
ing “dental apprehension.” 

Most of the compounds described above have been found effective 
during chronic treatment of institutionalized or other frankly psy- 
chiatric patients. Basic research is beginning to indicate that these 
drugs may have some activity in the direction of correcting biochemi- 
cal changes found in certain psychiatric diseases. There is no reason 
to believe that the normal person with legitimate cause for fright, fear 
or anger has biochemical changes of the same kind. There is, there- 
fore, good reason for wondering if the ataraxics can do for the normal 
individual what they can do for the mentally ill. Until truly definitive 
studies have been done in the “normal” area, it seems prudent to abide 
by the skeptical attitude. 

Perhaps the reason tranquilizers are being given to so many mentally 
well persons who have relatively minor uneasiness is the varied appli- 
cations of the term “anxiety.” In the lay sense the term may be inter- 
preted as “apprehension of danger”; in the medical interpretation the 
word refers to a psychoneurosis characterized by morbid fear, dread 
or anxiety, etc. Almost certainly when “anxiety” is used to describe 
the attitude of the average dental patient, it is in the former sense. 

Disquieting outcomes have been reported when “normals” are 
treated with tranquilizers. Dickel and Dixon’ have surveyed the effects 
of ataractic treatment of 8200 patients with tranquilizers. They ob- 
served 1700 in which serious problems were created, and 827 instances 
in which mental illness was aggravated. 


Other Drugs That Allay Apprehension 


There are other drugs in use as dental premedicants which may not 
be classified with the two major groups previously discussed, though 
they, to a variable degree, are believed to benefit apprehension, too. 

Mephenesin (Mephate—A. H. Robins; Tolserol—Squibb; Myane- 
sin—British Drug Houses, Ltd.) has been used for a decade as a 
skeletal muscle relaxant. It has also been claimed to relieve appre- 
hension. The rationale is obscure; it seems to be that if the manifesta- 
tion of apprehension (muscle tenseness in this case) is blocked, the 
patient will not be as apprehensive. There have been several reports 
declaring this substance to be useful against anxiety states, but when 
Wolf and Pinsky’* compared the drug with a placebo, the observers 
being uninformed about who got which, the desirable and undesirable 
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effects occurred with almost equal incidence in the two groups. In a 
study of dental anxiety conducted under similar disciplines, Sherman 
et al.t° found no significant difference between the incidence of bene- 
fits after Mephate and placebos. 

Salicylates (aspirin, APC, acetophenetidin, salicylamide) are very 
widely used for many complaints. The retail dollar volume of sales of 
these substances, alone or in combinations, was approximately 200 
million dollars in the United States during 1956.t They have been ad- 
ministered prophylactically in dentistry for years in anticipation of 
pain and for the relaxing effect they have upon some patients. Evi- 
dence indicates that they may also be beneficial when given before 
dental operations because of their anti-inflammatory effects. 

Belladonna alkaloids (atropine, scopolamine, hyoscyamine ) are no- 
table for their actions on the central nervous system and for their 
ability to block the parasympathetic nervous system peripherally. 

Atropine is given frequently as premedication before general anes- 
thetics to diminish secretions of the nasopharynx and saliva, thus to 
minimize the hazard of aspiration while the patient is unconscious. 
Atropine is used as a premedicant in dentistry also for inhibition of 
salivation in selected patients where hypersalivation interferes with 
the dental operation being performed. When so employed, it is cus- 
tomary to give the adult patient 0.5 to 1.0 mg. (4209 to %o grain) 
orally one-half to one hour before the treatment begins. It should be 
cautioned that an overabundance of thin, watery saliva may be re- 
placed by a thick, sticky, ropy, elastic saliva which may be more 
troublesome to control. 

Scopolamine is often given as premedication because it produces 
drowsiness, euphoria, and amnesia. Though these have been very de- 
sirable qualities in medicine in situations where unpleasant proce- 
dures are carried out on conscious patients, its use in dentistry for the 
same properties has not been practiced. Should this interesting item 
provoke some to try it, it must be pointed out that paradoxical ef- 
fects—excitement, hallucinations and delirium—are not uncommon. 


SUMMARY 


The major purpose for employing premedication in dentistry ap- 
pears to be suppression of patient apprehension; of far less interest 
are analgesia, salivary inhibition, and preparation for general anes- 
thesia. 

The safest, surest and therapeutically most desirable manner of 
treating patient apprehension is psychologically. This would be treat- 
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ment at its best—managing the cause. To so treat it is necessary to 
comprehend the basis of each individual’s uneasiness and design a 
psychologically proper procedure for that particular problem. Even if 
the dentist were properly trained to do this, the amount of time nec- 
essary for each patient before the dental problem could be attacked 
would certainly be prohibitive. 

Though every effort should be bent in the direction of treating 
causes, it is obviously necessary to approach the problem more quickly, 
if not as well. Unfortunately, we must reconcile ourselves to treating 
the symptoms rather than the causes of apprehension. For this pur- 
pose, there are drugs which can and will help many patients and 
dentists over the unpleasantness of “dental anxiety.” 

Thus far, barbiturates have been widely employed as dental pre- 
medicants. They evidently ease patients by depressing the cerebral 
cortical activity, creating a state of drowsiness and relaxation which 
lends a degree of indifference to surroundings. The manifestations of 
apprehension diminish and the patients become cooperative. This 
state is not accomplished without certain risks; overdepression in hy- 
persensitive patients and allergic reactions in idiosyncratics must be 
anticipated by history taking, and treatment of these patients must be 
avoided. The normal amount of depression created by these drugs 
necessitates an escort to protect the patient during the period of pro- 
longed reflexes which persists long after a dental appointment. Such 
treatment is in order when the dentist is unable to control patient ap- 
prehension psychologically, and particularly in those patients who 
would be exposed to undesirable organic risks during avoidable ap- 
prehension—hypertensives, epileptics, cardiacs, diabetics, hyperthy- 
roids, and neurotics. 

Tranquilizing (ataractic) drugs, at first claim, would seem to do 
what the barbiturates do, but better and without suppression of men- 
tal acuity. They have been demonstrated to quell agitation, tame 
maniacal states, dull the impact of hallucinations, dissolve delirium 
tremens, quiet the restless, compose the anxious, and relax the tense. 
All of these wonderful responses have been seen in the mentally ill. It 
remains to be seen if they can do as well in the transient, brief re- 
sponses to fear, anger and pain in the mentally well. It also remains to 
be demonstrated that single doses of the ataraxics can be effective in 
dental situations, when agents of relative safety are administered. 
Ataraxics, like every other drug, have limitations and_ liabilities, 
which are just now becoming apparent. In time, one presently avail- 
able or one not yet invented may displace barbiturates for this pur- 
pose. However, at the time of this writing the author believes that 
ataraxics may not be properly used in ordinary dental situations. 
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The Etiology and Nature of Dental Pain 


DanteL A. Couns, D.D.S., M.S.* 


The problems of intractable pain are of particular importance in the 
oral-facial tissues. Many syndromes involving these tissues, notably 
the trigeminal nerve, must be understood by the dentist, for it is his 
responsibility to diagnose and treat most of the painful disorders in 
and about the face. To meet this obligation it is necessary for him to 
know “why the teeth hurt, how the teeth hurt, and when the teeth 
hurt.” If the answers to these questions are interpreted properly, ther- 
apy becomes an easy matter when the pain originates in the dental 
tissues. If tissues other than dental are the source of the pain, he ad- 
vises consultation with the neurologist or psychiatrist. Furthermore, 
when called upon, he will be able to confirm or rule out involvement 
of dental tissues. This approach, when diagnosing and treating such 
painful disorders, will go a long way toward the prevention of un- 
necessary loss of dental tissues. 

Increased awareness within the dental profession of the importance 
of the phenomenon of pain as an adjuvant in the diagnosis and treat- 
ment of oral diseases is evidenced by the number of articles relating 
to this subject in recent dental literature. 

In normal patients, pain is a subjective symptom resulting from 
noxious stimulation of vital tissue. The reverse is not necessarily true; 
in other words, injury, irritation, stimulation and even destruction of 
vital tissue does not always produce pain. Classic examples are the 
malignant diseases, in which pain is seldom a manifestation until the 
later phases. In the field of dentistry, examples are certain periodontal 
lesions which cause serious loss of dental tissues but usually are not 
accompanied by pain during most of their clinical course. 

The absence of pain, then, is no guarantee of freedom from disease. 
On the other hand, all painful conditions indicate tissue damage or 
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threatened damage, and demand prompt attention and action. These 
activities should be directed toward the diagnosis and treatment of 
the etiologic factors. In prescribing for the relief of pain, it must be 
remembered that such treatment is for the comfort of the patient and 
not for the cure of the disease. 

The importance of properly interpreting the phenomenon of pain 
is best illustrated in protracted cases which often require such surgical 
procedures as ganglion block, neurectomy, rhizotomy, cordotomy, and 
lobectomy. Failure of these surgical procedures and/or of psychother- 
apy too often results in drug addiction, personality disintegration and 
even death by suicide. 

In preparing for this paper I have drawn from the standard texts 
and monographs on pain. Much of the clinical application is taken 
from original research and observations as a member of the Oral- 
Facial Consultative Service at the College of Dentistry, University of 
California, and from private practice of dentistry. 


CONCEPTS CONCERNING PAIN SENSATION 


Reference should be made to Hardy, Wolff and Goodell* for a com- 
prehensive historical review of various concepts concerning pain. In 
the distant past it was common belief that pain sensation resulted 
from excessive stimulation of such sensory receptors as those of touch, 
pressure, cold, heat, etc. This was called the “intensive theory.” 
Charles Bell* (cited by Hardy, Wolff and Goodell*) early in the nine- 
teenth century discovered that the dorsal roots (afferent nerves) of 
the spinal nerves brought impulses to the central nervous system and 
that the ventral roots (efferent nerves) of the spinal nerves carried 
impulses from the central nervous system to the peripheral organs. 
This discovery opened the way for research during the last century 
and a half into the true nature of the pain sensation. 

As late as 1934, Nafe,'* as a result of his investigations, implied that 
pain was more of an emotion than a sensation and was the result of 
integration, at the thalamocortical level, of impulses from intense 
smooth muscle contraction. In this “summation theory” Nafe revived 
new interest in the “emotion theory” which was in vogue during the 
late years of the nineteenth century. 

Current concepts as to the nature of pain are expressed in the fol- 
lowing quotation from Hardy, Wolff, and Goodell:* “From the point 
of view of physiology, pain is a separate entity having its own thresh- 
old, its own Weber-Law characteristics, and its own special summa- 
tion factor, all three being different from those of other senses. . 
This concept holds a pain sensation to be composed not only of pain 
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sensation but associated sensations and emotional and affective states 
as well.” 

To comprehend the etiology of pain sensation one must first be 
familiar with the components through which the sensation is initiated 
and transmitted to the higher levels of consciousness within the brain. 
The nervous system is responsible for (1) the reception of external 
and internal sensory (afferent) stimuli and (2) the delivery of motor 
(efferent) stimuli to the muscles and epithelial cells throughout the 
body. Combination of the various factors relating to these two main 
functions results in adjustment of the species to the world in which 
it lives. In this paper we are concerned with but one of these sensory 
mechanisms, the pain sensation. What are the tissues, states, and fac- 
tors involved in the production and perception of the pain sensation? 
A brief description of the neural mechanism subserving pain sensation 
may help to clarify this point. 


The Neural Mechanism of Pain Sensation 


It is now generally accepted among investigators in this field that 
pain sensation has its own neural mechanism,’® and that, as is true of 
other senses, the neuron (nerve cell) is the structural and histologic 
unit." “Neuron” refers to the complete nerve cell and includes the 
cell body and one or more cytoplasmic processes, depending on 
whether the cell is unipolar or multipolar. Of the several types of neu- 
rons, we are here concerned with those that are sensitive to a variety 
of stimuli, creating impulses that travel along the course of their fibers 
and, after several synapses within the central nervous system, end in 
the higher nerve centers (cortex) as pain sensation. The sensory fibers 
of the trigeminal nerve arise from the bipolar neurons of the semi- 
lunar (gasserian) ganglion. These afferent fibers begin as free or 
naked unmyelinated endings in the dental pulp, periosteum, periodon- 
tal membrane, marrow spaces, striated muscles, blood vessel walls, 
connective tissue of the submucosa and between the epithelial cells of 
the mucosa and oral glands. 

The bare endings of the pain fibers are not specialized to respond 
selectively to various stimuli but will produce the pain sensation in 
response to any stimulus, whether it be chemical, thermal or mechani- 
cal, provided it is sufficiently intense. Pain serves the purpose of warn- 
ing the higher brain centers of the injurious nature of the stimulus but 
does not define its quality. Information as to the quality of the stimu- 
lus is mediated through other specialized nerve endings such as 
Meissner’s corpuscle for touch, Krause’s end bulb for cold, the Vater- 
Pacini corpuscle for pressure, and Ruffini’s corpuscles for heat. 
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The terminal fibers of each neuron overlap those from other neu- 
rons so that any given area of skin is served by several neurons. It is 
not known whether the pulp of one tooth is innervated by the terminal 
fibers of one or more neurons or whether one neuron sends fibers to 
more than one tooth. Nevertheless, the terminal endings converge into 
a single fiber which acts as a dendrite (structurally the dendrite has 
the earmarks of an axis cylinder or axon, but genetically and function- 
ally it behaves in the same way as do the dendrites in most other neu- 
rons), conveying the impulses toward the cell body located in the 
semilunar ganglion. From the cell body by way of its axon, the im- 
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Fig. 1. Schematic drawing of sensory (afferent) supply via the trigeminal nerve, 
to the teeth and associated structures. 


pulse is transmitted to the nucleus of the spinal tract of the trigeminal 
nerve, which is located in the spinal cord at the level of the second 
cervical segment. From this location and through a series of synapses 
with higher central nervous system neurons, the impulse finally ends in 
a complex pattern in the “face area” of the postcentral region of the 
cortex® (see Fig. 1). 

Interruption of this pain pathway at any point between the pe- 
ripheral endings, along its course to the semilunar ganglion (pregan- 
glion), at the ganglion, or between the ganglion and the brain (post- 
ganglion) by either local anesthetics or surgical procedure produces 
anesthesia in the part supplied by the fiber or cell. To secure com- 
plete anesthesia for a particular part or area, all of the fibers dis- 
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tributed to the part or area must be anesthetized or severed. Patients 
often give all the evidence of anesthesia but react with apparent pain 
when an attempt is made to prepare a cavity or extract a tooth. The 
only clinical test for the completeness of anesthesia is that operative 
procedures be painless. Additional efforts must be made to secure 
complete anesthesia if a patient complains of pain. This must be done 
in spite of statements that the “jaw feels numb” or the “tongue seems 
swollen.” There is no universal reaction pattern to local anesthetics. 
The reactions of each patient must be studied and recorded for future 
reference if they differ from the usual pattern. In one patient a par- 
ticular anesthetic agent may produce complete anesthesia for several 
hours, while in another patient complete anesthesia may last for only 
20 minutes. * 


PAIN-SENSITIVE TISSUES 


Different tissues and organs of the body vary widely in their sen- 
sitivity to painful or noxious stimuli. The entire cutaneous covering 
and mucous membranes of the mouth, pharynx, larynx, nasal cavity, 
paranasal sinuses, and middle ear respond to noxious stimuli with 
pain. These tissues are, for the most part, sensitive to heat, cold, pres- 
sure and touch. Certain tissues, including the dental pulp, have little 
or no capacity for perception of any sensation other than pain. Such 
organs as the parenchyma of the brain, nails and enamel are not sen- 
sitive to pain under normal conditions. 

Of the deeper somatic structures, subcutaneous fat, veins, compact 
bone, articular surfaces of joints, all give rise to little or no pain when 
injured with a needle or by incision; deep fascia, synovial linings, 
periosteum and dental pulp are very sensitive to noxious stimuli, while 
muscle, tendon and cancellous bone demonstrate a sensitivity between 
those of the other two groups. In a muscle, however, severe aching 
pain can be produced by causing it to work under ischemic conditions. 

Several of these levels of sensitivity of certain tissues to pain are of 
special interest to the dentist. Although all mucous membranes are 
sensitive, the oral mucosa in different locations varies in sensitivity to 
identical stimuli. That portion of the mucous membrane in the mouth 
covering the cheek and mucobuccal fold apical to the attached gin- 
givae, especially distal to the premolars, has fewer pain-sensitive 
nerves and reacts less painfully when pinched with forceps or pierced 
by a sharp needle than the mucosa covering the attached gingivae. If 


* Anesthesia or analgesia may be secured by — acting on the higher centers 
within the central nervous system and will discussed elsewhere in this 


symposium. 
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these tissues, instead of the very sensitive attached gingivae, are used 
as the site of the primary injection of local anesthetics, patients will 
be more cooperative on subsequent visits and less apprehensive about 
local injections. On the other hand, periosteum is a very sensitive tis- 
sue and should be avoided during deeper block injections. Refinement 
of injection techniques will allow omission of the time-honored but 
antiquated technique of feeling the bony surface (scraping and tear- 
ing the periosteum) as the needle passes through the tissues from the 
site of injection to its final objective, for instance, the mandibular 
foramen. 

It is now known that muscle becomes tender and painful when 
worked under ischemic conditions, and for some time local anesthetics 
have contained therapeutic amounts of vasoconstrictor drugs. These 
drugs produce ischemia in the surrounding muscles—those of masti- 
cation, speech and facial expression. Frequently these muscles become 
painful after mandibular or post-tuberosity block anesthesia, no doubt 
because the patient uses them before return of normal blood supply. 
Patients should be advised not to use the mouth muscles as in eating 
or excessive conversation until normal sensations have returned. Mus- 
cles should rest following injections with dental anesthetics. 

The milder painful conditions about the mouth may indicate in- 
volvement of the submucosal tissues and fat, cancellous and compact 
bone and tendons. More severely painful conditions will suggest in- 
volvement of periosteum, synovial lining of the temporomandibular 
joint, deep fascia, dental pulp or mucous membrane, especially from 
the attached gingivae toward the interdental papillae. Exceptions to 
this general statement are the exquisitely painful lesions on the oral 
mucosa which accompany some viral diseases. This observation lends 
support to the belief that these painful ulcerations in the mouth are 
due to viral neuritis. 


TYPES OF PAIN 


There are three types or qualities of pain: pricking, burning and 
aching. Lewis® was of the opinion that pricking pain and burning pain 
were of the same quality, that is, brief, noxious stimulation of the skin 
produced pricking pain, while prolonged stimulation with the same 
agent caused burning pain. Recently, Hardy, Wolff and Goodell* 
stated that “in our opinion these two qualities of pain (pricking and 
burning) are subjectively distinguishable and quite independent of 
the duration of the stimulus.” According to these authors, pricking 
(fast) pain is mediated through myelinated nerve fibers, while burn- 
ing (slow) pain is mediated through unmyelinated nerve fibers. An- 
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atomically and physiologically these two types of fibers can be further 
identified in that the former are larger in size and conduct impulses at 
15 to 40 meters per second while the latter are smaller and conduct 
impulses at 0.6 to 2 meters per second.® 

The third quality of pain sensation is that of aching. This quality 
arises from visceral and deep somatic structures, i.e., periosteum, sub- 
cutaneous tissue, fat, tendon, muscle, and bone. According to Hardy, 
Wolff and Goodell,* “Investigation of the source of pain in the head 
has revealed that a large portion of such pain is caused by distention 
of or traction on cranial and extra-cranial blood vessels.” What factors, 
if any, would prevent this same mechanism from operating in some 
instances of oral-facial pain is open to speculation. Of great impor- 
tance to dentistry is the fact that aching pain tends to be referred to 
associated neural segments. This referred pain can be eliminated by 
infiltration or block anesthesia at the site of noxious stimulation. This 
aspect of aching pain has proved of great value in clinical investiga- 
tion and diagnosis of obscure oral-facial pain, as reported by Weisen- 
green, Agnew, Borland and Collins.** 

It is important to note that referred pain may occur when pain sen- 
sation is absent at the original site of stimulation. On several occasions 
I have observed the absence or disappearance of pain in an affected 
lower second or third molar but persistence of the referred pain sen- 
sation in the neck region at the upper border of the thyroid gland. 
Pain sensation in the upper jaw frequently is referred to the maxillary 
sinus and as far upward as the supraorbital ridges when the non- 
painful affected tooth is on the same side in the upper jaw. At present 
we are conducting a research project to determine more accurately the 
clinical pattern of referred oral-facial pain sensations. 

Associated with aching pain sensation we frequently observe pain- 
ful contraction or spasms in the muscles in and about the mouth and 
spreading of the pain sensation to adjoining structures.? These obser- 
vations are confirmed by the studies of Wolff.** When a pain pattern 
is characterized by these symptoms, tissues other than, or in addition 
to, the dental pulp and oral mucous membrane should be suspected as 
the site of origin. In these instances the site of original noxious stimu- 
lation may be found in the periodontal membrane, periosteum, within 
bone, deep within the subcutaneous tissues, muscles and their at- 
tachments, fascial planes, or the tissues comprising the temporoman- 
dibular joint. 


SPONTANEOUS PAIN 


Another fundamental aspect of pain which is of value in dental 
diagnosis is the production of spontaneous pain. Most of us have ex- 
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perienced the hypersensitive state which accompanies sunburn. En- 
trance into a moderately warm room will raise the temperature of the 
injured skin to approach that of body temperature and thus produce 
spontaneous pain. This effect is referred to as “hyperalgesia.” The in- 
jurious agents were the actinic rays of the sun that were in contact 
with the skin long enough to produce erythralgia, which in turn re- 
sults in hyperalgesia, thereby rendering the skin hypersensitive to 
otherwise normal stimuli. 

In injured tissue a temperature of 29° to 32° C. and above may pro- 
duce spontaneous pain. This is of special importance to the dentist, 
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Fig. 2. Schematic drawing showing the susceptibility of the dental pulp to 
spontaneous pain. 


since he knows that tooth temperature is normally at 37° C, Conse- 
quently, if injury to a tooth by trauma, dental caries or some other 
process is severe enough, hyperalgesia may develop and reach such 
intensity that normal body temperature will produce spontaneous 
pain. Pain so initiated frequently is intensified by the pressure pro- 
duced by the systolic beat of the heart and becomes pulsating or 
throbbing. These are the factors in operation when patients complain 
of pain upon reclining, or of sudden toothaches that awaken them 
from deep sleep. In fact, the rigid walls of the pulp chamber facilitate 
the production of spontaneous pain in the teeth at levels of tissue 
damage below those for most other tissues of the body (Fig. 2). A 
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similar stimulation within the bone will produce less pain because the 
pain endings are sparsely distributed, as compared to those of the 
dental pulp. 

The effect of pressure on spontaneous pain is described in a report 
by Lewis® in which he states: “If the skin of the foot is injured suffi- 
ciently to render it painful at ordinary temperatures, then raising the 
foot to the horizontal decreases or abolishes the pain. Hanging the foot 
down determines pain or increases it if it is already present. It is due 
to increased tension in the tissue caused by hydrostatic increase in the 
pressure within the vessels.” This being true, it takes little imagination 
to appreciate the effect of rigid walls of the pulp chamber on the 
build-up of pressure due to edema in inflammation of the dental pulp. 


THE PAIN THRESHOLD 


The level at which a noxious stimulus produces pain sensation is 
spoken of as the “pain threshold.” There is little variation in the pain 
threshold from day to day and from person to person with normal 
patients and normal tissue. As mentioned above, in certain physical 
states, hyperalgesia for instance, the pain threshold may be lowered, 
i.e., a stimulus of lower intensity will provoke pain sensation in previ- 
ously injured tissue. The reaction to painful stimulus, however, is sub- 
ject to wide variation, depending upon the emotional state of the pa- 
tient as well as his experience with other painful states. For instance, 
patients who have suffered extreme pain for extended periods of time 
may minimize the subjective reaction to a painful oral lesion. Con- 
versely, patients who have come to fear dental pain or dental opera- 
tive procedures may magnify a painful experience. Patients who iden- 
tify pain with cancer may exaggerate or minimize a pain-producing 
situation in or about the mouth. Reference should be made to the 
observations of Borland‘ in this regard. It is in this aspect of the pain 
problem that the dentist has his greatest opportunity to educate the 
patient. Fear of “toothache” may be one of the most important factors 
in bringing a patient to the dental office, but unless this fear is cor- 
rected, it can also be a continual deterrent to a successful patient- 
dentist relation. 


NEURITIS, NEURALGIA, AND CAUSALGIA 


These disorders of the nervous system are the results of disturb- 
ances in nerve cells or fibers. The dentist’s responsibility in the treat- 
ment of these cases includes the recognition of the disorder, the ruling 
out of pain from dental structures, and referral of the patient to a 
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neurologist for definitive treatment. Removal of teeth in these in- 
stances is to be avoided, for their loss will in no way relieve the pain 
but will provide additional emotional stress as well as confuse the pic- 
ture with pain attending use.of artificial appliances. 

Neuritis is inflammation of a nerve. The condition is attended by 
pain and tenderness over the distribution of the nerve, disturbances of 
sensation, wasting, paralysis, anesthesia and loss of the reflexes. Bac- 
terial, viral, and fungus agents and/or their toxins are frequently etio- 
logic factors. 

Neuralgia is pain in a nerve or nerves radiating along the course of 
distribution. Of particular interest to the dentist is trigeminal neu- 
ralgia (tic douloureux, trifacial neuralgia). The cause of this ex- 
tremely painful neuralgia has been variously attributed to paroxysmal 
ischemia of the sensory root of the trigeminal nerve, gasserian gan- 
glion, or its peripheral components; to pressure on the sensory root, 
gasserian ganglion or its peripheral components from benign or malig- 
nant tumors in adjoining structures; to multiple sclerosis; and to le- 
sions in the region of the thalamus or thalamocortical tract. 

Causalgia is a neuralgia characterized by intense local sensation as 
of burning pain. It is postulated that causalgia may be due to local 
ischemia and overactivity of the sympathetic nervous system. Pain in 
this condition is closely associated with emotional stress and in severe 
cases may be precipitated by everyday visual and auditory stimuli as 
well as extremes in hot and cold environments. Causalgia has been 
described as occurring after injury to the peripheral nerve trunks. 

In speaking of the peripheral neuralgias that may follow trauma 
and amputation, White and Sweet” stated that, “Faulty regeneration 
of injured nerves, sepsis, and resultant formation of scar tissue appear 
to constitute the underlying factors which give rise to painful stimuli 

. . . ” Occasionally neuromas that develop after amputation or nerve 
resection are the cause of exquisite local tenderness, burning dyses- 
thesia, deep aching pain and, at times, lancinating burning pain. It is 
not known why these pain sensations occur with some neuromas and 
not others. The frequency of neuralgic pain in edentulous areas leads 
to the speculation that painful neuromas and causalgia may play an 
important role in some of the idiopathic trigeminal neuralgias. Agnew’ 
recently found a neuroma to be the cause of persistent pain in an 
edentulous area. What happens to the evulsed fibers following extrac- 
tion of teeth? What, if anything, prevents painful neuromas or phan- 
tom pain from developing after extraction of teeth, as is frequently the 
case after amputation of a hand or limb? These are some of the prob- 
lems which should attract dental research. 

The ruling out of pain from dental tissues in suspected neuritis, 
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neuralgia or causalgia, calls for thorough dental examination, history- 
taking and evaluation of clinical data. Burning pulpalgia arising from 
an apparently normal tooth can mimic any of the conditions mentioned 
above. A case which occurred in my practice will serve as an example. 


A Negro woman, 47 years of age, complaining of a burning, lancinating, inter- 
mittent pain in the left side of the face of several days’ duration, consulted her 
hysician because the pain seemed to be increasing in intensity. She was treated 
be neuritis for two days and then referred for dental consultation. Oral examina- 
tion was essentially negative. The patient had a full complement of teeth; the 
occlusal surfaces were well worn, with deep, faceted central grooves and sharply 
pointed cusps. Roentgenographic examination revealed caries immunity and nor- 
mal configuration of the periodontal tissues. 

The pain was restricted to the left side of the face and radiated about the 
molar area, external ear, and supra-orbital ridges. Contact with hot or cold water 
would precipitate an attack. Electrical tests for vitality showed little except hyper- 
sensitivity of the upper left second molar; this tooth also was slightly tender on 
manipulation. A more thorough clinical examination of the second molar was made 
under post-tuberosity block anesthesia. The tooth was split mesiodistally through 
the entire crown and pulp chamber. This fracture was not noticeable until a thin- 
edged instrument was forced into what seemed to be a normal central groove. 
When the patient was told of the fracture, she remembered a sudden short stab 
of pain while chewing on a chicken bone, admittedly a practice of long standing. 
Extraction of the fractured tooth rendered the patient free of pain. 


This case emphasizes the need for making every effort to ascertain 
the role of dental tissues in “neuralgic” conditions about the face and 
head. In this case the etiologic factor was found in dental tissue. In 
many other cases of oral-facial neuralgia it is not, but the assurance 
that the pain does not originate in teeth or associated structures has 
value for the physician in his search for the causative lesion. Surgical 
procedures in and about the mouth must be postponed until positive 
involvement of dental tissues is established. This statement may seem 
trite, but it is made because, even today, many operative procedures 
on dental tissues are performed in similar situations, with no benefit 
to the patient. In these cases both the dentist and the physician are at 
fault. 


SUMMARY 


An analysis of the etiology and types of pain, particularly as they 
apply to dental therapy, reveals that referred pain, often neurogenic, 
frequently precedes unnecessary surgical procedures on dental tissue. 
A discussion of the elements to be considered in differential diagnosis 
of dental pain emphasizes the importance of careful evaluation of the 
individual patient and the need for neurologic consultation in cases 
where suspected nervous system involvement may be a factor in the 
pain syndrome. 
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Local Anesthetics: Their Characteristics and Use 


Swwney Epstein, D.D.S.* 


Dentists have always been aware of the fear and pain that accom- 
pany dental disease and treatment. They realize, too, that much den- 
tal neglect can be directly attributed to fear of pain associated with 
the removal or restoration of teeth. Therefore, dentists have always 
been among the leaders in the search for effective, efficient and non- 
toxic anesthetic agents. 

There can be little question that there is a greater trend toward the 
use of more potent local anesthetic agents. It is not difficult to under- 
stand where the demands for such compounds arise. A more potent 
anesthetic solution fortifies lack of confidence and enhances limited 
proficiency. The demand also stems from man’s desire to control or 
master completely all phenomena. It may also come from the desire 
to be completely cut off from the reality of any unpleasant situation. 
As man relies more and more on drugs to make him insensible to his 
environment, or for a therapeutic procedure, he needs less of the 
qualities of the stoic that would enable him to endure some degree of 
pain. He then tends to place less and less reliance upon his own abili- 
ties or capacities to control his psychic response to painful stimuli. 

In other words, the dentist administering an anesthetic implies that 
the drug injected will completely block out all sensory realization of 
the dental experience for the patient. This is not completely true. 
There is still the conscious awareness of the surroundings of the den- 
tal office with the disturbing sounds of instruments and all the con- 
notations of dental treatment. 

The patient desires an anesthetic for the most simple, short-term, 
routine procedures. He believes that if he is to receive a drug to pre- 
vent pain, it must produce a complete result. Often, he will not toler- 
ate the slightest degree of pain. In his anxiety to be completely iso- 
lated from the affected part being treated, he generally confuses pain 
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with the responses to pressure and thermal changes. He may express 
displeasure at being made aware of these elemental sensations. 

If these are the requirements of the dentist and the patient that are 
responsible for the demand for more potent and profound anesthetics, 
and if they are important to well-being, then it is the task of the 
physiologists, chemists, pharmacologists and research dentists to unite 
their efforts to formulate chemical compounds that fulfill these stated 
needs: that is, rapid onset, profoundness of anesthesia that blocks out 
all afferent sensation, controlled duration, limited diffusion, and no 
side effects or local or systemic manifestations of toxicity. 

During the past several years there has been an accelerated search 
for anesthetic agents for use in dentistry that have a more rapid onset, 
produce greater profundity of anesthesia, and are of optimal duration. 
The chemists and pharmacologists are continuously seeking com- 
pounds that will effectively and consistently relieve or free the patient 
of all painful or disturbing sensations. At the same time, they desire a 
solution that is devoid of habit-forming properties, is chemically stable, 
has a low toxicity, does not cause damage to the injected tissues, and 
yet produces rapid, controlled and profound anesthesia. 

Too many dentists conduct their practices with only one anesthetic 
solution that they have selected most uncritically. The type of local 
anesthetic drug as well as the volume of solution injected should be 
determined by the nature and extent of the procedure. The experi- 
enced practitioner has the knowledge and the judgment to make some 
prediction as to the amount of time and the effort that will be in- 
volved to complete a given procedure. For example, in exodontia, one 
should have the wisdom to determine the extent of the areas involved 
and to select the anesthetic of choice indicated by observations and 
previous experience. Generally, one will not attempt to remove a non- 
vital molar tooth, that may fracture readily, with an anesthetic that 
will give only twenty to thirty minutes of operating time. Neither 
should a simple class I cavity be prepared for an amalgam restoration 
with an anesthetic that will remain in the tissues four to six hours. 


GENERAL CHARACTERISTICS OF LOCAL ANESTHETICS 


There are several essential qualities that should be sought in the 
ideal local anesthetic. 


Effective Volume 


The volume of anesthetic solution required for injection into any 
given anatomic area should be so small that it does not produce dis- 
tention or edema of the surrounding tissues. 
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As Harris states, for a local anesthetic to be clinically successful, a 
sufficient amount of the drug must enter into some type of reaction 
with the nerves. Knowledge of anatomy is therefore imperative. The 
more anomalous the innervation, the more frequent are anesthetic 
failures. The greater number of molecules of solution present is of 
more importance than the concentration of molecules. This does not 
mean that the molecules of all anesthetics are equipotent. 

It is difficult to assess the volume of solution necessary to produce 
anesthesia, since dentists generally tend to empty the contents of the 
cartridge of solution whether or not that total volume is necessary. 
Actually, when an effort is made to try to gain anesthesia with a 
minimum of sclution by more deliberate and skillful technique, ade- 
quate anesthesia may be produced with half the amount normally 
used. The edema that frequently follows the administration of a local 
anesthetic solution might be termed “anesthetic edema.” It is the re- 
sult of distention and rupture of tissue by too rapid injection of the 
solution or the use of too great a volume in a restricted site. 

The profoundness of anesthesia is related to the intensity of pain 
stimuli to be depressed. It is not dependent upon the amount of solu- 
tion used but upon the concentration of a given anesthetic in the solu- 
tion. That is why metabutethamine (Unacaine) is used as a 3.8 per 
cent solution. It is also important to remember that when operating 
on tissues sensitized by inflammation, a higher concentration of anes- 
thetic may be necessary to produce profound anesthesia because of 
increased vascularity and altered pH of the tissue. 


Rate of Destruction by Tissue Fluids 


Two other pharmacologic phenomena influence failures, whether 
the injection is a “near miss” or not. Some solutions are rapidly de- 
stroyed in tissue fluids—e.g., procaine, metabutethamine and Kincaine. 
Therefore, all of the molecules directed to the nerve target do not get 
there. It is said that the concentration of anesthetic material diminishes 
geometrically with the distance from the injection site. 


Vasodilating Effects 


All anesthetic solutions in current use are vasodilators and diminish 
their own effectiveness by hastening their exodus from the area of in- 
jection into the venous circulation. 

The addition of a vasoconstrictor counteracts the vasodilating ef- 
fects and more anesthetic molecules remain in the injection area 
longer. Excessive concentration of vasoconstrictor can be detrimental 
both to the success of the anesthetic and to the tissues. The vasocon- 
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strictor “builds a fence” around the injection area by restricting vas- 
cular flow through it. If the fence is too tight, the target nerve may be 
excluded from the anesthetic area with consequent anesthetic failure. 
( Vasoconstrictors are also discussed in a later section of this article. ) 


Diffusibility in Tissues 


The potency and duration of action of a local anesthetic are deter- 
mined by its chemical configuration, which in turn influences physical 
factors upon which anesthesia depends, particularly its diffusibility 
into neural tissues. The longer lasting drugs diffuse more slowly than 
the short acting ones which are more easily washed from the surface 
of nerves after contact. Few drugs cause a block for more than several 
hours without causing temporary or permanent structural changes in 
tissues. The very “long lasting” may cause a neurolysis. 


Time of Onset 


The time of onset for an anesthetic solution is that period when 
symptoms of anesthesia begin. It is not the period when procedure 
can begin without pain. The grade of anesthesia is determined not at 
the time onset is recorded but at the time work begins. For example, a 
2 per cent procaine solution that contains propoxycaine diffuses rapidly 
and produces an initial sensation of numbness. However, the anes- 
thesia that is defined as complete freedom from pain does not come 
until there has been a lag period, during which the procaine becomes 
effective. The intensity of anesthesia may be then increased by the 
propoxycaine. 

The onset time of all the solutions is essentially the same. It is 
not necessary to wait 5, 10, or 15 minutes with any of the local 
anesthetic compounds for complete, clinically effective anesthesia. The 
time of onset of anesthesia and the time when a procedure can be 
started with freedom from pain are completely different. It is unfair 
to the patient as well as to the doctor to begin dentistry before all 
sensation of pain is blocked out. If one is proficient in his ability to 
give an injection accurately and skillfully, it is simple to know when 
anesthesia is complete. A stop watch may be used to time the entire 
procedure. One minute should be required to give the injection. Then 
follows what may be given as a rule of thumb, based on actual rec- 
ords of thousands of injections: for infiltration anesthesia, the solution 
should be initially effective in 2 minutes; for block or conductive anes- 
thesia, the solution should be effective in 4 minutes. If the solution has 
been accurately deposited and slowly ejected, anesthesia may be ef- 
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fective on completion of the injection. One should not waste time 
waiting for what at best will be a poor result. The time spent smoking 
a cigarette, pouring a model, or making a telephone call, will not im- 
prove the anesthetic. When there is incomplete anesthesia the area 
must be more carefully and accurately reinjected. If one fails to obtain 
anesthesia, the solution or the patient’s intolerance should not be 
blamed. There are anatomic variations that deceive or confuse anes- 
thetists. 


Duration of Action 


It is as incorrect to relate onset time to effectiveness of anesthetic 
grade as it is to conclude that the duration of an anesthetic is also the 
period of effective anesthesia during which surgery or operative den- 
tistry could be performed without pain. 

In operative procedures only the actual manipulations attendant to 
preparation of a cavity or the placement of a restoration are painful. 
When the operation is complete there are no more acute sensations 
that necessitate anesthesia. Therefore, anesthetic solutions that are 
effective far beyond the time necessary to prepare and restore a tooth 
serve no real purpose. In surgical procedures, where there is trauma 
and laceration of tissues, there may be a reason for using a more pro- 
longed anesthetic or even solutions that become analgesic. However, 
even in this instance there are certain limitations. There are more 
desirable, less limited and possibly less toxic drugs that can be more 
wisely and selectively used or administered to control and relieve sub- 
sequent pain and apprehension. Often the patient’s objection to re- 
ceiving a local anesthetic is not merely a reaction to being given the 
solution; he dislikes the annoying discomfort of prolonged postopera- 
tive numbness, as well as the postoperative pain at the site of injec- 
tion frequently caused by traumatic technique. 

For example, all too often child patients are given anesthetics that 
last far beyond the time necessary to complete their dentistry. As a 
result they “chew up” their still-anesthetized tongue, lips or buccal 
mucosa. 

Another factor that is generally not considered in evaluating solu- 
tions of long duration is the physiologic penalty that is exacted. The 
residual anesthetic compound within the site of surgical interference 
keeps the nerve fiber “knocked out” so that it does not function. This 
prolonged lack of function may well interfere with normal physiologic 
procedures of recovery and repair. 

There is the further consideration, as Bjorlin points out, that the 
effect of a local anesthetic on living tissue is not confined to the tem- 
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porary blocking of nerve endings but that it will have damaging ef- 
fects upon the tissue that will vary with the concentration of the anes- 
thetic and with the amount and quality of the vasoconstrictor added. 

The author and his co-workers have done a number of studies on 
the time that various dental procedures require. It has been concluded 
that if average times are accepted, most surgical procedures such as 
uncomplicated exodontia, excisions, curretement, or alveoloplasties are 
completed within twenty minutes of initiating the operation. Similarly, 
the experienced dentist will generally find that thirty minutes is gen- 
erous time to prepare a tooth for a restoration. Many simple cavity 
preparations and restorations with plastic materials can be completed 
well within that time, especially since the advent of high speed in- 
struments and technique. 

Only when complications or long procedure is anticipated is one 
justified in using solutions of long duration. As indicated above, no 
significant advantage is gained; yet there are hazards, annoyances and 
physiologic penalties that do not warrant a large concentration of po- 
tent anesthetics. 


Toxicity and Side Effects 


The solution should have a low toxicity and not cause any irritation 
or any sensation of stinging or burning when it is injected. It should 
not be escharotic or cause any residual postoperative pain at site of 
injection. 

Ischemia and necrosis have been observed at the site of injection of 
solutions of long duration through high concentration of vasoconstric- 
tors. The solution should not cause any systemic affects such as nerv- 
ousness, tremors, perspiration, nausea, vomiting, blood pressure 
changes or other undesired symptoms. It should be readily hydrolyzed 
by the plasma, detoxified by the liver and quickly eliminated through 
the kidneys. 

It is well to point out that the side effects or less desirable physio- 
logic responses that have been enumerated may be due more often to 
the vasoconstrictor than to the anesthetic agent. However, similar 
responses may often be psychogenic in origin, and they become in- 
creasingly severe and distressing when the emotional reaction starts 
an outpouring of epinephrine that further fortifies or augments the 
drugs of the anesthetic solution. 


VASOCONSTRICTORS 


It is important that some brief consideration be given to the vaso- 
constrictors. These are, unfortunately, compounds that both physicians 
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and dentists view with alarm relative to their toxic and systemic 
reactions. 

Virtually none of the vasoconstrictor, if injected properly with the 
local anesthetic, enters into the general circulation. As Harris pointed 
out, it is utterly naive to think that epinephrine creates vasoconstric- 
tion and then sneaks away. It must be realized that to produce a sys- 
temic effect from an intramuscular or subcutaneous injection of 
epinephrine, massage of the injection site is necessary. 

Wallace, Sadove et al. have stated: 

1. There is good reason to doubt that vasoconstrictors in dental 
local anesthetics have caused any fatalities. 

2. When injected local anesthetics have caused death, the anes- 
thetic drug was responsible rather than the vasoconstrictor. 

3. The presence of a vasoconstrictor protects against systemic ef- 
fects of the anesthetic drug by limiting diffusion into the blood stream 
and by counteracting some of the systemic actions of the anesthetic. 

4, Experimentally, procaine solutions with and without epinephrine 
caused clinically insignificant systemic effects or changes in blood 
pressure and pulse rate. 

5. There is little clinical basis upon which to express a preference 
for one vasoconstrictor over any other for use in dental local anes- 
thetics. 

6. Intraoral injections are likely to be intravascular in 2 per cent to 
6 per cent of cases if non-aspirating cartridges are used. 

The ideal local anesthetic solution has some local vasoconstrictor 
property that will tend to confine it at the site of operation. Anesthetics 
that contain such vasoconstrictors as nordefrin (Cobefrin) or levo- 
arterenol (Levophed) may be less effective than those containing 
epinephrine and may require a greater volume of solution. Four per 
cent procaine solutions also require greater volume, since procaine is 
a vasodilator. 

When a local anesthetic is used for surgical procedure, it should 
have the property of being able to limit or restrict the flow of blood in 
the arterial or capillary bed. For good surgery, it is essential that the 
vasoconstrictor effect control hemorrhage sufficiently to aid visibility. 
In oral surgery, the extent of hemorrhage may be a handicap to the 
dentist since ability to proceed may be determined in great measure 
by clear visibility. Freely flowing blood may also wash away drugs and 
surgical cement packs. 


CHARACTERISTICS OF INDIVIDUAL LOCAL ANESTHETIC AGENTS 


Basically, all of our present anesthetic solutions, with two notable 
exceptions—lidocaine and metabutethamine—are derivatives of para- 
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aminobenzoic acid (see Table 1). The compounds are constructed on 
a benzene ring with an amine group attached in the side chain. It is 
the structure of this amine group and its position on the benzene ring 
that determine the quality of the anesthetic, and in some instances 
even the degree of sensitivity that it will produce in either the opera- 
tor who is using the solution or the patient upon whom the solution 
is being used. Categorically, it may be stated that all-of the new anes- 
thetic compounds have a greater anesthetic potency than procaine 
hydrochloride. However, they are all more toxic and more irritating. 

The principal anesthetics that are in use today in dentistry are pro- 
caine, butethamine, metabutethamine, lidocaine, meprylcaine, Kin- 
caine, and the procaine solutions that are augmented with tetracaine 
or propoxycaine in concentrations of 0.15 per cent and 0.4 per cent, 
respectively, to increase the potency of the procaine solutions. 

Procaine may be considered to be the least toxic of anesthetic com- 
pounds. It is most effectively used routinely as a 2 per cent solution, 
although 3 per cent and 4 per cent solutions are used for greater po- 
tency in selected instances with few toxic reactions. Procaine requires 
a vasoconstrictor drug to prolong its action. 

Procaine, and all other esters of para-aminobenzoic acid, have a 
tendency to sensitize those who handle them frequently. Procaine 
dermatitis is an occupational hazard to dentists. Persons who are sen- 
sitive may safely use those compounds that are not esters of para- 
aminobenzoic acid, or, if the amine group has been changed to the 
meta position as in the instance of metabutethamine (Unacaine), 
they may not be sensitive. 

Butethamine (Monocaine) is more toxic than procaine. It is not a 
vasodilator, and therefore it requires less vasoconstrictor for equiva- 
lent anesthesia. 

Metabutethamine (Unacaine) differs from butethamine only in that 
the amine group has been moved from para to meta position on the 
benzoic acid nucleus. It is claimed that it has a slightly lower toxicity 
than procaine. At a concentration of 3.8 per cent it produces anes- 
thesia superior to that of 2 per cent procaine. It diffuses widely and 
rapidly (it may be a vasodilator ), producing anesthesia that has rapid 
onset and a very short time between the onset and the period of most 
complete anesthesia. Duration of metabutethamine is shorter than 








that of 2 per cent procaine with 1:50,000 epinephrine. It frequently 
causes pain at the time of injection due to irritation. There is consider- 
able hemorrhage at the site of operation, which indicates that the ‘ 


compound has distinct limitations in surgical and soft tissue proce- 
dures where hemorrhage may be a factor. Unacaine is a 3.8 per cent t 
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solution and contains epinephrine in a stated concentration of 
1:60,000. 

Lidocaine (Xylocaine) is different from either of the above solu- 
tions in that it is an anilide derivative. It is about 100 per cent more 
toxic than 2 per cent procaine. Lidocaine was the forerunner of a 
trend toward more potent anesthetic solutions, following the introduc- 
tion of butethamine and 4 per cent procaine. It diffuses more rapidly 
than procaine and has a slightly faster onset of anesthesia. It produces 
profound anesthesia of long duration. With 1:100,000 epinephrine it 
does not give sufficient vasoconstriction to control excessive bleeding. 
However, as a 2 per cent solution with no vasoconstrictor it provides 
complete anesthesia for simple surgical procedures or operative den- 
tistry that can be terminated in 15 to 20 minutes. There is no irritation 
at the time of injection but there is frequent postoperative soreness at 
the site of injection that may last for several days. 

Propoxycaine (Ravocaine) is used in a concentration of 0.4 per 
cent with 2 per cent procaine to produce anesthesia. It diffuses very 
widely and rapidly and causes a sense of rapid onset that is followed 
by a latent period that depends on how quickly the procaine becomes 
effective. Ravocaine has an additive action that reinforces the procaine. 
In other words, it is being used in combination similar to tetracaine in 
solutions with nordefrin or levoarterenol. The anesthesia that it pro- 
duces may be more profound than that of procaine. It is of about the 
same duration as 2 per cent procaine. 

Meprylcaine (Oracaine) is an anesthetic compound structured on 
a benzoic acid nucleus. It is metabolized considerably faster than 
procaine in the blood, a property which tends to reduce its toxicity. 
It has a rapid, profound onset. When compared as a solution with 2 
per cent procaine and a vasoconstrictor concentration of 1:50,000 
epinephrine, it has a more intense depth of anesthesia and a shorter 
duration, which makes it desirable for operative dental procedures. 
The solution is interesting because of the apparent sudden termina- 
tion of the anesthetic sensation. 

Kincaine, the isobutyl analogue of meprylcaine, is also a benzoic 
acid ester. However, its onset is comparable to that of procaine; its 
duration is comparable to that of lidocaine. As a 2 per cent solution 
with 1: 100,000 epinephrine it will last 3 to 5 hours. There have been 
no reports of irritation or toxicity in clinical use. 

Primacaine, like metabutethamine, is also a meta-aminobenzoic 
acid ester. It is one of the most soluble of local anesthetics. It diffuses 
rapidly to produce rapid and deep anesthesia. Duration depends on 
the concentration of epinephrine. Used as a 1.5 per cent solution with 
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1:65,000 epinephrine, its duration is somewhat longer than that of 2 
per cent procaine with 1:50,000 epinephrine. 


Topical Anesthetics 


Consideration of local anesthetics would not be complete without 
some passing reference to topical anesthetic solutions. Other than the 
refrigerants, the most effective compounds are generally water in- 
soluble. They are soluble in alcohol, oil or glycol bases. The oral 
mucosa’s structure prevents rapid absorption. The particular value of 
topical anesthetics is that they may be readily incorporated into dress- 
ings used to obtund painful areas of irritation for long periods. In 
concentrations sufficient to produce anesthesia for gingivectomy, scal- 
ing, incisions, etc., they are generally escharotic, time consuming and 
generally ineffective. 

Our own attitude toward using topical anesthetics prior to needle 
insertion is that such procedure is completely useless. Psychologically, 
they convey many unpleasant connotations for the patient; and at best 
are never anything more than an attempt to compensate for lack of 
technical proficiency as well as the use of dull or heavy-gauge needles. 


OUTLINE OF TECHNIQUE FOR ADMINISTRATION 
OF LOCAL ANESTHETICS 


Good technique for the administration of a local anesthetic to gain 
effective clinical results requires the following considerations: 


I. The Patient 


1. History of the patient’s general health and previous anesthetic 
experiences. 

2. The dental procedure to be performed: make careful clinical 
appraisal of the scope and duration of surgery or restoration 
to determine the anesthetic compound and vasoconstrictor that 
will be selected. 

3. Necessity for the use of premedication. 


II. The Armamentarium 


1. Sponges and applicators. 

2. A surface disinfectant to fix microbial contaminants at the site 
of injection. 

3. Sharp needles of 25 gauge. If finer gauge is desired use ta- 
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pered needles ( Mizzy) that have rigidity that permits control 
and prevents wandering of needle. It is not possible to 
aspirate blood cells successfully through a needle of less than 
25 gauge. Do not use long needles for infiltration. 

4. Use only cartridge syringes or anesthetic cartridges that per- 
mit positive aspiration. 


III. Injection of Solution 


1. Know the anatomy of the area to be anesthetized. 

2. Use a technique of injection that gives some anatomic orien- 
tation to minimize failures and guessing. 

3. Inject slowly, aspirate, rotate syringe to change position or 
plane of needle bevel and then aspirate again. Expel the de- 
sired amount of solution into the area slowly. 

4, Time the administration of the anesthetic. If the patient does 
not report anesthetic sensation in 4 minutes, do not waste 
your time or his energy; re-inject. 


UNTOWARD REACTIONS 


Untoward responses to local anesthetics may be of two types, local 
or systemic. 


Local Reactions 


Locally, temporary or permanent damage or destruction of tissue 
may occur. However, none of the compounds in present use in ac- 
ceptable concentrations have produced any appreciable number of 
undesirable reactions. Most local tissue reactions can be attributed to 
some form of contamination due to the failure to sterilize the external 
parts of the cartridge; to residual material within the needle; or to the 
deplorable practice of using the remaining contents of a cartridge on 
another patient in a subsequent injection. This latter practice may be 
responsible for serious systemic infections. 


Systemic Reactions 


Most of the hazards and reactions to local anesthetics are systemic, 
owing to the presence of the drug in the circulating blood. The toxic- 
ity of an accepted local anesthetic agent is low when the solution is 
injected intramuscularly or subcutaneously because of the moderate 
rate of entrance of the drug into the circulation. If, however, the same 
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amount of the solution is injected intravascularly, at the same rate, its 
toxicity is greatly increased. This increase is particularly evident if the 
agent is administered intravenously, as the full effect of its potency is 
immediately felt systemically. 

Adriani has written that irrespective of the site of injection, a local 
anesthetic drug ultimately passes into the blood stream, after which 
it is detoxified and eliminated. Ordinarily, the blood level is less than 
the toxic level for a particular drug and no systemic effects are ob- 
served. Reactions may be avoided by limiting the total quantity of 
drug, by using dilute solutions, or by retarding absorption by adding 
vasoconstrictors. When the concentration in the circulating blood ex- 
ceeds the tolerable level, symptoms of toxicity appear. The central 
nervous system appears to be involved more frequently than the vas- 
cular system, but both systems may be involved simultaneously. 

Effects on Central Nervous System. The majority of injectable local 
anesthetics, even though they differ chemically, are qualitatively 
similar pharmacologically. An abrupt rise in blood concentration 
above the toxic level causes stimulation of the nervous system, from 
above downward. The cortex is affected first and then the subcortical 
centers, then the midbrain and finally the medulla. However, simul- 
taneous depression of various centers may occur. Medullary depres- 
sion characterized by respiratory failure may occur simultaneously 
with convulsions. Excitement, apprehension, disorientation, nausea, or 
vomiting usually precede the convulsions. 

Convulsions must be antagonized by a central nervous system de- 
pressant. Since ultra short-acting barbiturates are potent and act 
promptly, they are ideal for controlling convulsions. Secobarbital, 
pentobarbital or amobarbital are preferable for office or out-patient 
use. These are available for immediate injection in sealed ampules. A 
three or four minute latent period precedes the peak of action of most 
short-acting barbiturates. During this interval excitement and con- 
vulsions persist. Barbiturate overdosage results if the administration is 
continued during this latent period. After an estimated effective dose 
is administered intravenously, sufficient time must be allowed for the 
drug to act before an additional quantity is injected. 

Barbiturates merely antagonize the central nervous system stimula- 
tion. They should not be used for reactions characterized by depres- 
sion, coma, respiratory failure or circulatory failure. Barbiturates do 
not neutralize anesthetics, nor do they hasten their detoxification or 
elimination. Paraldehyde, chloral, tribromethanol and the narcotics 
are not clinically suitable as antagonists. 

Barbiturates are desirable for premedication in situations when it is 
feasible to use them. However, doses ordinarily used for hypnosis 
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merely minimize the intensity but do not prevent the stimulation. The 
basal narcotic dose is necessary to prevent convulsions, but basal nar- 
cotic doses of barbiturates are not only impractical but unsafe for pre- 
medication. Premedication should be omitted for extensive nerve 
blocking or infiltration requiring maximal quantities of a local anes- 
thetic. 

Local anesthesia should not be used unless a short-acting injectable 
barbiturate, a vasopressor, and an effective method for performing 
artificial respiration are immediately available. The central nervous 
system stimulation may merge into a depression which often causes 
apnea and circulatory failure. Artificial respiration must be instituted 
immediately under those circumstances. A depressed state may de- 
velop without excitement or convulsions after absorption of certain 
drugs. Lidocaine, for example, causes sleepiness and drowsiness which 
is frequently accompanied by amnesia. Central nervous system de- 
pression occurring without convulsions, respiratory depression and 
changes in pulse or blood pressure requires no therapy except watch- 
ful waiting until the symptoms disappear. 

Effects on Cardiovascular System. Local anesthetics may decrease 
cardiac output primarily by depressing the myocardium. They cause 
local vasodilatation which gives rise to varying degrees of hypoten- 
sion. An extreme degree of hypotension due to a combination of both 
cardiac depression and vasodilatation may develop. Myocardial de- 
pression without vasodilatation is usually characterized by a slow 
pulse and reduced pulse pressures. The onset of a circulatory type of 
reaction may be abrupt. Pallor, tachycardia, syncope and complete 
disappearance of the pulse and blood pressure may suddenly occur. 
In the less severe reactions the onset is slower and the circulatory sys- 
tem deteriorates gradually. The patient may become drowsy and pass 
into a coma-like state. Such reactions have been incorrectly ascribed 
to idiosyncrasy or sensitivity. They are caused by overdosage and by 
failure to observe basic principles and precautions outlined for using 
local anesthetics. Vasopressors (ephedrine, desoxyephedrine, methox- 
amine and Neo-Synephrine ) administered intravenously overcome the 
hypotension. When the circulation has failed completely and cardiac 
arrest is suspected, massage simultaneously with artificial respiration 
is indicated without delay. Circulatory failure may also occur second- 
arily to the convulsive manifestations of a reaction because of anoxia 
from the obstructed airway due to the spasm. 

The Importance of Aspirating. In order to avoid the hazards of in- 
advertent intravenous injection, no injection should be made without 
first withdrawing the syringe plunger to determine whether the point 
of the needle has been inserted in a blood vessel. 
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Harris has stated that there appear to be three main reasons why 
aspiration before injection is not practiced more generally in den- 
tistry: (1) some dentists think that when a needle point is in a blood 
vessel, blood will enter or can be “teased” into a nonaspirating cart- 
ridge; (2) some dentists believe—since so little on the subject has ap- 
peared in the literature—that the incidence of penetration of a blood 
vessel is insignificant in dental injections; and (3) many dentists un- 
derestimate the hazards of intravascular injection. Until these mis- 
conceptions are corrected, many dentists will continue to subject 
their patients to unnecessary risk and themselves to unnecessary 
trouble. 

Studies in which an aspirating type of syringe was employed have 
shown that a blood vessel is penetrated in an average of over 3 per 
cent of injections. Another investigator has reported informally that he 
has found the incidence of positive aspiration to be as high as 8 per 
cent. If it is assumed that the incidence of intravascular penetration is 
about the same when aspiration is not practiced, it follows that den- 
tists may inadvertently inject local anesthetics directly into the blood 
stream of 2 to 8 patients in every 100 to whom a local anesthetic is 
administered. 

A fine-gauge needle should not be used when aspiration is prac- 
ticed, for the use of a fine gauge needle may prevent the ready with- 
drawal of blood even when the point is within a vessel of considerable 
size. Unless the lumen of the needle is sufficiently large, false negative 
results may be observed on aspiration, and if the injection is per- 
formed in these instances, the solution will enter the blood stream. 

The Council on Dental Therapeutics of the American Dental Asso- 

ciation has adopted the following statement of policy relative to the 
avoidance of intravascular injection: 
“The Council on Dental Therapeutics urges the practice of aspiration routinely 
before the injection of local anesthetics in order to determine that the needle has 
not penetrated into a large blood vessel. The Council believes (1) that with 
equipment presently available, aspiration may be accomplished most effectively 
by employing a glass syringe (Luer type); (2) that if this type of syringe cannot 
be used, then one of the aspirating type of cartridge devices should be substituted, 
and (3) that because it is difficult to aspirate blood through needles of small 
lumen, the injection needle should not be smaller than 25 gauge.” 

Intolerance to Local Anesthetic Agents. Certain patients are in- 
tolerant to local anesthetic drugs. In these patients a reaction, either 
of the circulatory depressant or of the nervous stimulating type, fol- 
lows the use of less than the therapeutic dose of a drug. Usually, the 
reaction is characterized by circulatory depression. Such reactions are 
erroneously ascribed to “idiosyncrasy” or “sensitivity.” Treatment is 
that described for overdosage. 
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Hypersensitivity to the Drug. Allergic reactions follow acquired 
sensitization by repeated exposures to a drug. The response is that of 
the antigen-antibody type. Cutaneous lesions such as eczema, utti- 
caria, laryngeal edema, swelling of the tongue or bronchospasm ap- 
pear. Patients exposed only once or twice to a local anesthetic drug 
seldom become sensitized. The anaphylactic type of reaction is ex- 
tremely rare. However, an infinitesimal quantity of drug may induce 
sudden syncope and sometimes causes death. Most reactions, even 
though called allergic and ascribed to idiosyncrasy, are actually due to 
overdosage. 

The use of the intradermal wheal to prognosticate abnormal re- 
sponses or sensitivity to a local anesthetic is a procedure of doubtful 
value. Areas of erythema are often confused with pseudopod forma- 
tion. The test, therefore, is difficult to interpret if positive. Patients 
having a history of syncope following the injection of local anesthet- 
ics should be queried and studied before a local anesthetic drug is 
used. Patients who are intolerant to a drug in, for example, the para- 
aminobenzoic acid series may be intolerant to others chemically allied 
to it. Patients who are intolerant to one group may tolerate drugs in 
other groups without difficulty. 

A test which has a more logical basis than the skin test and which 
determines whether or not intolerance exists is the intranasal test. A 
baseline of pulse and blood pressure values is obtained by making ob- 
servations at 1 or 3 minute intervals for approximately 10 minutes with 
the patient in the recumbent position. One drop of the solution to be 
used is then instilled into either nostril or sublingually. Pulse*and 
blood pressure readings are recorded at minute intervals for the next 
several minutes. If no change occurs, 2 drops are then instilled, then 
4 drops, then 8 drops, and then 16 drops at intervals of several min- 
utes. Bradycardia, hypotension, excitement, tremor or nausea are in- 
dicative of intolerance. In testing a truly allergic, highly reactive pa- 
tient, whether the test dose is administered intradermally or placed 
on a mucous surface, it is important to remember that the quantity of 
drug used for testing, however minute, may precipitate a severe ana- 
phylactic reaction terminating fatally. 

Testing for sensitivity should never be done by anyone but the pa- 
tient’s physician. 

The side actions of epinephrine may be mistakenly ascribed to the 
local anesthetic drug. Pallor, tachycardia, or tremor from excitement 
caused by epinephrine may be confused with the prodromal signs of 
nervous system stimulation. Epinephrine does not cause convulsions, 
twitchings, or disorientation. The blood pressure is markedly elevated 
and the pulse rate is accelerated. 
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LOCAL ANESTHETIC EMERGENCIES 


1. Do not rely upon intradermal tests for determining intolerance. 

2. Always have a short-acting barbiturate available for immediate 
intravenous injection in the event excitement or convulsions develop. 

3. Do not omit epinephrine when infiltrating highly vascular areas. 

4. Do not use barbiturates for treating reactions other than those 
which cause central excitation and convulsions. 

5. Always identify the solution and its strength before injecting the 
drug. 

6. Always aspirate in two planes before injecting the solution. 

7. Modify dosages and concentrations according to the status of the 
patient. Use smaller volumes and less concentrated solutions for pa- 
tients in the extremes of age. 

8. Do not infiltrate anesthetics into inflamed areas. 

9. Do not use more than the minimum effective concentration and 
volumes of solution necessary to achieve an effective blockade. 

10. Always have resuscitative equipment available for immediate 
use. Many fatalities following “reactions” to local anesthetic drugs are 
due to failure to resuscitate promptly and effectively. Every office 
should have a small tank of oxygen with a full face mask. All per- 
sonnel should know how to use it. 

11. Do not use respiratory stimulants (analeptics) in attempting to 
overcome apnea resulting from a reaction. 

12. Do not spray excessive quantities or concentrated solutions 
topically. Absorption is rapid because the mucous membranes are 
highly vascular. Total quantity of drugs should be kept at a minimum. 


Emergency Drugs 
The following drugs should be immediately available for emer- 
gency use: 


Caffeine sodium benzoate, 0.5 Gm. (7% grains). Respiratory stimu- 
lant; combats toxic depressions of sedatives and morphine. 

Epinephrine 1:1000, 0.5 cc. Raises blood pressure, relaxes bronchial 
spasms; in anaphylactic shock, cardiac arrest. 


Sodium pentobarbital, 0.1 to 0.3 Gm. (1% to 3 grains). As premedi- 


cant to prevent local anesthetic reactions; as anticonvulsant. 
Metrazol 10 per cent, 1 cc. Respiratory stimulant in depression from 

barbital or morphine. (While this drug is a powerful stimulant it 

is not as potent or effective as picrotoxin or nikethamide [Cora- 
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mine]. Competent authority should be consulted to determine 
which of these most potent stimulants should be used. ) 

Atropine sulfate, 0.2 to 0.3 mg. (Y%oo to %oo grains). Reduces sali- 
vary secretion; antispasmodic; abolishes premature beats; pre- 
vents syncope when it is due to bradycardia. 

Nitroglycerin, 0.16 to 1.3 mg. (%4o9 to %o grains). In angina pec- 
toris and to reduce blood pressure. 

Sodium amytal, 0.5 Gm. (7% grains). Give parenterally as an anti- 
convulsant when convulsions may be caused by administration 
of a local anesthetic. 

Oxygen. In hypoxia. 


E mergency Treatment 


Circulatory Reactions 

Mild. 

Symptoms. Faintness, dizziness, pallor, rapid and weak pulse. 

Treatment. Spirits of ammonia; tip chair back to lower head below 
the level of the heart and to bring blood pooled in the extremities up 
to vital centers. 

Severe. 

Symptoms. Tingling in skin, loss of consciousness, absence of pulse 
and blood pressure, pallor and gasping breathing. 

Treatment. One cc. of epinephrine 1:1000 subcutaneously, repeat in 


2 minutes if there is no response. Give oxygen using mask. Strike chest 
over heart sharply with fist several times. 


Respiratory Reactions 


Symptoms. Sudden cessation of breathing, marked cyanosis, pulse 
still detectable. 

Treatment. One cc. 10 per cent Metrazol solution subcutaneously; 
oxygen; artificial respiration. 


Convulsive Reactions 


Symptoms. Convulsive movements, especially of extremities; pulse 
detectable; respiration continues. 

Treatment. Best avoided by premedication with %4 to 1% grains 
pentobarbital one-half hour before injection; aspiration. Treated with 
intravenous barbiturate such as sodium amytal 5 per cent injected 
slowly until convulsions cease. 
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SUMMARY 


All of the solutions available today are effective, safe anesthetics 
which, with judicious and skillful use, will produce the same results 
within essentially the same limits of volume and time. In most in- 
stances the claims of manufacturers are exaggerated. There is no one 
solution that can or should be used routinely to the exclusion of others. 
The patient, the dental problem and one’s innate capacity should de- 
termine the selection of anesthetic compounds. 
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The Role of General Anesthesia in Dental Practice 


W. T. Ewrnec, D.D.S. 
AND 
D. D. Berry, D.D.S.* 


General anesthesia is the “life blood” of the exodontist and the oral 
surgeon. Tomorrow it could be the “life blood” of dentistry, especially 
operative dentistry. 

Dentists have sought and continue to seek every means to mitigate 
the suffering created by our painful operative procedures. Dentists, 
therefore, have been largely responsible for the development of gen- 
eral anesthesia for the ambulatory patient. 


Early Developments 


Nitrous oxide was first prepared by Priestly in 1776. Its anesthetic 
properties were discovered by Davy in 1800. It was first used in ani- 
mal experiments by Hickman in 1810 and was first used clinically with 
oxygen by Andrews with positive pressure by Bert. 

The primary problem of the dentist was to adapt a general anesthetic 
to his office. Dentists’ offices were not hospitals with space to ac- 
commodate patients over night. They’ were small with limited re- 
covery space. Even when mixed with air, nitrous oxide had a margin 
of safety and the patient’s rapid recovery following its administration 
made it a logical choice. The use of ethyl ether (discovered by Cordus 
in 1540), chloroform (discovered by Liebig in 1831), and ethyl 
bromide (discovered by Serulas in 1827) tended to give way to the 
use of nitrous oxide. 


Nitrous Oxide-Oxygen 


Modern general anesthesia for the ambulatory patient began with 
the development of nitrous oxide with oxygen. It belongs to dentistry 


* Members of the Ewing Oral and Plastic Surgery Group, Akron, Ohio. 
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as much as the gold foil filling, the amalgam filling, and the porcelain 
jacket crown. Its story recapitulated the advancement made by den- 
tists professionally. 

The development of the modern “gas” machine, whose forerunner 
was conceived by the experiments of Bert reported in 1883, was a 
major step forward. The gas machine provided a method to utilize 
oxygen under pressure and a more dependable method of measuring 
its proportions with nitrous oxide or any other gaseous element. 

Knowing the weakness of nitrous oxide-oxygen anesthesia, dentists 
welcomed the “gas” machine because it afforded a much better me- 
dium for adding ethyl ether and other gaseous agents to increase the 
potency of the general anesthesia. It was much easier to handle the 
resistant patient. In fact, the straps used to restrain his movements did 
not break as frequently. 

The next major advance occurred in the nineteen thirties. Books on 
the subject of general anesthesia for the dental practitioner were writ- 
ten by Clement, Meade, and Seldin. These books presented to us 
modern concepts of general anesthesia and recorded scientific data 
for our perusal. 


The Problem of Hypoxia 


Stimulated by the excellent writings of these men, we began to 
study the literature for further details about anesthesia besides apply- 
ing the academic facts learned about anatomy, physiology, pathology, 
bacteriology, biological chemistry, and allied subjects to the future 
of our general anesthesia. We were already technicians of anesthesia; 
we now began to be anesthesiologists. We realized our big problem 
was hypoxia. 

At this time the patient was premedicated with the opiate morphine. 
(Morphine was isolated from opium by Surtiirner in 1805.) One- 
eighth to one-quarter grain of morphine was administered subcutane- 
ously one-half hour before operating time. As before mentioned, we 
were mixing ethyl ether with the nitrous oxide—oxygen. For this pe- 
riod, anesthesia for ambulatory patients was good, but morphine and 
ethyl ether combined with hypoxia produced considerable postopera- 
tive nausea. 

Then the barbiturates (hypnotics prepared by Fischer, VanMering, 
and Dilthey in 1903), and a new ether, vinethene (anesthetic proper- 
ties discovered by Leake and Chew in 1930) came to our attention. 

The short acting barbiturate, Nembutal, was substituted for mor- 
phine as the premedicating agent. Three-quarters to one and one-half 
grains of Nembutal were given by mouth one-half hour before oper- 
ating time. 
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Vinethene, a powerful anesthetic agent, replaced ethyl ether. Nau- 
sea postoperatively was considerably reduced. However, vinethene is 
very volatile and explosive; its volatility caused much of it to be 
wasted and it was thus extremely expensive. It is gradually being re- 
placed by the non-explosive, less volatile, inexpensive trichlorethylene 
(a hydrocarbon compound containing chlorine ). Like vinethene, it has 
excellent analgesic properties and a good safety margin when com- 
bined with nitrous oxide-oxygen. 

Two very important events occurred at this time which hastened our 
progress: dentists were accused openly of creating hypoxia, and hos- 
pital insurance became a popular necessity. The first brought the glar- 
ing light of publicity on our general anesthesia. The second filled 
available hospital beds, making it difficult to take care of the ill patient. 

Fortunately we were already aware of our future in general anesthe- 
sia. At the moment we were hamstrung by lack of drugs to accom- 
plish the job. 

We knew that if the pathologic condition suffered by the patient 
had not resolved itself sufficiently to make him ambulatory, he then 
required hospitalization. We knew that to produce the perfect am- 
bulatory general anesthesia it was necessary to produce unconscious- 
ness without altering the oxygen and carbon dioxide tensions in the 
patient's lungs. 

We are aware of the types of both normal and diseased patients 
whom it was necessary for us to anesthetize successfully without the 
production of hypoxia. These were: 

1. The resistant patients, namely the hypertensives, drug addicts, 
alcoholics, plethosics, athletes, patients with increased metabolism, 
children, and women who were seven months pregnant or more. 

2. The patients with impaired vital capacities, namely cardiacs, 
asthmatics, tuberculars, and patients suffering with emphysema. 

3. The patient suffering a blood dyscrasia such as anemia, hemor- 
rhagic disease of the liver, and leukemia. 

4. The patient with lowered metabolism, such as the aged, hypo- 
tensives, hypothyroids, and the starved patient. 

5. Those patients suffering the debilitating renal and hepatic dis- 
eases. 


Ultra-short Acting Barbiturates—Thiopental 


It was at this same time that we were introduced to the ultra-short 
acting barbiturates. These barbiturates proved to be the greatest 
agents placed in our hands since the advent of nitrous oxide. They are 
derived from the non-hypnotic barbituric acid, a condensation product 
of urea and malonic acid. 
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Thiopental, the one which made our future in general anesthesia 
more secure, was introduced clinically by Lundy in 1934. It is an ultra- 
short acting barbiturate which is completely destroyed in the body, 
probably by the liver. 

Thiopental, commonly referred to as Pentothal, was first used as the 
sole agent for surgical anesthesia in a 5 per cent solution. Used alone 
it caused hypoventilation, circulatory depression, and its alkalinity 
(pH 10) caused phlebitis intravenously and actual skin sloughing if 
it entered the extravenous tissues. 

These obnoxious effects of the 5 per cent solution were cured by 
administering 100 per cent oxygen to prevent hypoxia and by diluting 
the intravenous solution to 2 per cent to prevent phlebitis and 
slough. 

Further experimentation with Pentothal revealed that in lighter 
stages of anesthesia the pharyngeal and laryngeal reflexes were un- 
affected. This quality caused a hypersensitive laryngeal reflex, which, 
if stimulated, troubled our anesthesia with coughing, laryngeal stridor, 
and lastly, laryngeal spasm. The treatment of these hypoxia-producing 
elements was the administration of more Pentothal, which in turn in- 
creased the patient’s recovery time. To subdue or possibly eliminate 
this quality of Pentothal, we know it must be properly supported. 

In order to support Pentothal properly we turned to the non-anes- 
thetic drugs atropine and scopolamine. Mucous striking the hyper- 
sensitive larynx was responsible for much of our trouble, and we there- 
fore studied the antisialagogues. Scopolamine had too great a sedative 
effect when used with the barbiturate, so we adopted atropine, which 
was weaker but shorter acting and which produced no postanesthetic 
inebriation. The dosage was 4o9 to 459 grain injected intramuscu- 
larly one-half hour before time for anesthesia. 

Other factors which irritated the sensitive larynx were throat packs, 
intranasal tubes, and intratracheal tubes. It was necessary to place the 
throat pack and tubes only when the patient was in the deeper surgi- 
cal stages of anesthesia. This, of course, caused the patient to receive 
more Pentothal than necessary and increased recovery time, especially 
in the production of short anesthesia. 


Combined Anesthesia 


In the middle nineteen forties the theory of combined anesthesia 
was conceived. It consisted of inducing anesthesia with Pentothal 
until the patient was insensitive to external stimuli, then continuing 
the anesthesia with nitrous oxide-oxygen supported by either vineth- 
ene or trichlorethylene. True, for short operations it permitted in- 
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creased oxygenation and reduced postanesthetic inebriation, but in 
any prolonged procedure hypoxia again became a serious factor. 


Balanced Anesthesia 


From combined anesthesia we quickly graduated to balanced anes- 
thesia. This technique consisted of using the same drugs as before to 
produce anesthesia, but in a different manner. 

Anesthesia was induced by 2 per cent Pentothal intravenously until 
the patient was insensible to external stimuli; nitrous oxide (80 per 
cent) and oxygen (20 per cent) were then administered intranasally. 
The percentage of oxygen was never reduced, although it could be 
increased if the patient showed the least sign of hypoxia (e.g., cyan- 
osis ). Administration of Pentothal could be continued intermittently 
to maintain a surgical stage of anesthesia. 

Used in this manner, Pentothal, nitrous oxide, and oxygen enhanced 
the better qualities of each. Although plagued by an occasional cough, 
stridor and spasm, and a lengthy inebriation from Pentothal retention, 
we felt that much progress had been made in the handling of different 
types of ambulatory patients. 

This is the manner in which balanced anesthesia could be applied 
to the ambulatory patient: 

1. Patients who were highly resistant to general anesthesia or those 
with a high metabolic rate and increased vital capacity could be over- 
come with the powerful sleep-producing barbiturate and yet ade- 
quate oxygen could be administered to meet their increased demand. 

2. Patients with impaired vital capacity, or defective oxygenation 
of blood in the lung, could be given 100 per cent oxygen at all times 
if necessary. Very little barbiturate was necessary to maintain these 
patients in an even surgical stage of anesthesia. 

3. Patients with blood dyscrasias or lowered oxygen-carrying power 
of the blood could be amply supplied with sufficient oxygen to satu- 
rate the reduced number of oxygen-carrying cells of the blood. Again 
very little barbiturate was necessary to maintain these patients in 
anesthesia. 

4. Patients who had a lowered metabolic rate or those suffering a 
lowered vital capacity and lowered oxygen-carrying power of the 
blood could be easily maintained anesthetically with the barbiturate, 
and the oxygen content of their lungs could be maintained at a level 
consistent with “normal health.” These patients appeared healthier 
when anesthetized than they did un-anesthetized. 

5. Lastly, the diseases which might poison the oxidative process be- 
tween the blood and body cells caused a retention of carbon dioxide 
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in addition to the acidosis already present. This could produce as- 
phyxia. Adequate oxygenation and lowering of the cell demand for 
oxygen was possible with the barbiturate and nitrous oxide-oxygen 
anesthesia. 


Antiparasympathomimetics and Newer Barbiturates 


In the nineteen fifties other non-anesthetic agents came to our at- 
tention. To further support the technique of balanced anesthesia we 
studied succinylcholine, curare, and the antihistamines, which had 
then become available. They were all antiparasympathomimetics, 
which accounts for our interest. The true action of the antihistamines 
as such is still not clearly understood. The action of succinylcholine 
and curare consists in influencing the ganglionic transmissions, thereby 
modifying the activity of both sympathetic and parasympathetic 
systems. 

Succinylcholine was chosen because it was short acting. It was syn- 
thesized by Hunt in 1906. It is a rapid acting muscle relaxant, brief in 
duration, and minimal in toxicity. Intravenous injection of 10 to 20 
mg. of succinylcholine would “break” the most persistant cough, 
stridor, or spasm. Although it might cause cessation of respiration for 
two or three minutes, we were fully equipped to administer artificial 
respiration with 100 per cent oxygen. For the first time we had a drug 
to overcome laryngeal spasm or its precursors without administering 
more Pentothal. 

The antihistamines (first used as adjuncts to support anesthesia by 
Silverman in 1952) not only reduced the irritability of the laryngeal 
reflex but were short acting analgesics. These qualities both led to a 
reduction in the amount of Pentothal necessary during anesthesia. 
They could be given by mouth or intramuscularly one-half to one hour 
before anesthetic time. The dosage depended upon the particular anti- 
histamine selected for use. 

Atropine and the antihistamines were used as premedicating agents 
while succinylcholine was kept available for use. These drugs helped 
us materially to reduce the possible laryngeal spasm or precursors 
anesthetically and the possible postanesthetic inebriation. 

Other barbiturates came into use besides Pentothal in an attempt 
to solve the above problems. Surital was one but was found to have 
the same properties as Pentothal. Another was Sodium Seconal. This 
barbiturate was longer acting and was usually used as only an induc- 
ing agent, thus defeating the purpose of “balanced anesthesia.” 

An excellent technique of office general anesthesia has been devel- 
oped under the direction of Monheim by Locke in the past two years. 
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To insure a rapid emergence from the anesthetic, Pentothal 2 per cent 
was used for induction until lash reflex was abolished. Then nitrous 
oxide (70 per cent), oxygen (30 per cent), and trichlorethylene were 
used for analgesia and 0.2 per cent succinylcholine intravenous drip 
in 5 per cent glucose was used for relaxation. 


Neraval Sodium 


At about the same time a new ultra-short acting thiobarbiturate, 
Neraval Sodium, was accepted for use by the Food and Drug Admin- 
istration. Ample experimentation and use by dentists in the past year 
has proven this barbiturate to be the most useful new agent for 
anesthesia since the advent of Pentothal. 

Our use of Neraval (used since 1954 in Europe under the trade 
name of Thiogenal) as part of “balanced general anesthesia” in over 
5000 general anesthetics has proven extremely satisfactory. It has been 
administered to patients from the ages of five to ninety-six and to all 
types of ambulatory individuals. Two very important qualities have 
been observed about Neraval which are important to an out-patient 
practice. First, clinically it has been proven to reduce irritability of 
pharyngeal and laryngeal reflexes in the lighter stages of anesthesia; 
and secondly, recovery is short without inebriation. 


sd 2 ° 2 sd 


This is the role and advancement of general anesthesia in dentistry 
to date. The future role can be the use of general anesthesia for many 
dental operations, especially the painful procedures of operative den- 
tistry. These general anesthetics can be given in the office, and many 
patients, especially the mentally incapacitated and fearful, will benefit 
immeasurably. 

Remember that today’s drugs and techniques are so advanced that 
the day of the two week course is passé. A thorough knowledge of 
anatomy, physiology, pharmacology, pathology, and anesthesiology is 
required to be competent and accepted by the dental and medical 
professions. These great advances made by dentists in the past must 
not be embarrassed by speculative dentists in the future. Proper train- 
ing of at least a year post graduate with a recognized and accepted 
anesthesiologist, which includes not only academic study but also 
practical experience, is necessary and required. If this pattern is fol- 
lowed, the future of general anesthesia in dentistry is indeed bright. 


184 West Bowery Street 
Akron, Ohio 











Analgesic Drugs of Value in the Control of 
Dental Pain 


Donatp A. WALLACE, Pu.D.* 


Analgesic drugs are currently used in dentistry almost exclusively 
to relieve actual or anticipated postoperative pain. As better drugs are 
discovered, they will undoubtedly be used more widely prior to sur- 
gery and operative procedures to supplement local anesthesia and 
thus aid in the attainment of a much desired goal—dentistry that is 
really comfortable for the patient. 

Analgesia means absence of pain. When a drug is given systemically 
to relieve pain which originates in the dental pulp or in the supporting 
tissues, the condition which gives rise to the pain is not altered. The 
dentist, or nature, still has to remove the cause of the pain. The den- 
tist should do all he can to persuade the patient not to rely upon anal- 
gesics longer than necessary. 

Many drugs have analgesic properties. In one of his books,’ Harry 
Beckman lists 84 of them, ranging from ACTH to urethane. Most of 
these are available in mixtures with other analgesic and non-analgesic 
drugs, as well as in modifications, such as liquid, buffered, effervescent 
and sustained-release forms. There are literally thousands of prepara- 
tions to choose from. 5 

In order to select an analgesic, it is necessary to know the useful 
actions, side effects and limitations of the more desirable drugs and 
mixtures. In this paper, the more important drugs will be discussed in- 
dividually first, and then the composition and rationale of their mix- 
tures will be explained. Later, clinical applications will be suggested 
and trends in analgesic therapy will be considered. 


ACETYLSALICYLIC ACID 


This drug is usually referred to as aspirin. It is a white solid, only 
slightly soluble in water. It is soluble in slightly alkaline aqueous 
media, but such solutions do not keep well, and each dose must there- 


fore be freshly prepared from dry ingredients. 


* Professor of Applied Materia Medica and Therapeutics, University of Illinois 
College of Dentistry, Chicago. 
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Aspirin is especially effective against headache and pain arising in 
the muscles and joints. It is not very helpful in toothache, whether 
pulpal or periodontal in origin. Many attempts have been made to 
evaluate aspirin given postoperatively in dentistry. Aspirin and pla- 
cebos* are each effective in about 60 per cent of the patients. This is 
impressive evidence that mental suggestion can block painful stimuli. 
It does not mean, of course, that aspirin is ineffective. 

The mechanism of analgesic action of aspirin is not well under- 
stood. The site is apparently certain subcortical areas of the brain. It 
does not diminish mental alertness in analgesic doses. In much higher 
doses, such as are used in the treatment of rheumatic fever and other 
conditions in which inflammation is a major factor, aspirin may affect 
the cerebral cortex. 

It is given only by mouth, being absorbed from the stomach and 
upper intestinal tract. Alkalis speed absorption, but they also hasten 
excretion. Aspirin is very irritating to mucous membrane and should 
be given with at least a tumblerful of liquid such as water or milk. It 
may produce nausea by local action or by stimulation of the central 
nervous system. Some individuals are much more sensitive to the gas- 
tric side effects of aspirin than others. It is available in buffered mix- 
tures and in enteric coated tablets, both designed to minimize its un- 
pleasant local effects. 

Aspirin is by far the most popular analgesic drug. Its identity is 
often concealed by trade names, and it is often mixed with other 
drugs. Since a small but significant proportion of our population is 
allergic to aspirin, it becomes important for dentists and physicians 
to know whether the preparation they prescribe or otherwise suggest 
contains aspirin. Federal law requires that the generic name for as- 
pirin and all other “active” ingredients of therapeutic preparations in 
interstate commerce be stated on the label of each trade package. The 
statement of ingredients may be in such small print that it is difficult 
to read, and occasionally strange or indefinite terms may be used, but 
the essential information is usually there. It is advisable to read the 
package labels for all preparations used or prescribed if only because 
their composition can be and sometimes is altered without changing 
the featured name of the product. 


Side Effects and Toxicity 


The principal side effects associated with analgesic doses of aspirin 
are gastric disturbance and allergic reaction. The mechanism of gastric 
disturbance includes local irritation and central stimulation. Nausea 


* A placebo is an inert preparation that looks like a drug and is given as a drug. 
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and gastric discomfort are usually avoided if aspirin is given with 
fluids. Antacid preparations and solid foods may also be taken with 
aspirin if fluids do not suffice. 

Most adults know whether or not they can tolerate aspirin, but they 
may not know which of the many proprietary preparations contain 
it. If aspirin is included in a prescribed mixture, they may not be 
aware of that fact. It is therefore advisable to question the patient 
carefully before recommending, prescribing or dispensing mixtures 
containing aspirin or of course any other drug. Individuals who have 
a history of allergic asthma or hypersensitivity to foods, drugs or air- 
borne allergens are the most likely to be affected adversely by aspirin. 

In larger doses than would be suggested for dental purposes, as- 
pirin may inhibit the clotting of blood. It has been suggested, without 
adequate basis, that this toxic effect may result from amounts pre- 
scribed routinely by dentists. 

The chronic and acute lethal toxicity of aspirin are relatively low. 
Despite this, aspirin in overdose is a most important cause of fatal 
poisoning, especially among small children. This situation is undoubt- 
edly aggravated by the universal availability of aspirin. Perhaps the 
fact that some aspirin is flavored to make it appeal to children con- 
tributes to the unhappy state of affairs. If the character of aspirin 
must be disguised to persuade a child to take it, a tablet or part of a 
tablet can be crushed in a spoon and mixed with sugar, or an efferves- 
cent product can be dissolved in water in proper dosage. In any event, 
aspirin and other drugs such as barbiturates should be kept out of the 
reach of children, and particularly infants. Some brands of aspirin are 
now dispensed in bottles fitted with caps specially designed so that 


children cannot remove them. 


ANILINE DERIVATIVES 


Acetanilid and acetophenetidin (phenacetin) are white solids, not 
very soluble in water. They are available in tablets, capsules and 
effervescent mixtures. 

They are effective against headache and pain arising in the joints 
and muscles, but they do not have the broad spectrum of usefulness 
that aspirin and other salicylates do. The mechanism of their analgesic 
action is similar to that of aspirin. They may be prescribed for dental 
patients who cannot tolerate aspirin. 

They are most commonly used in combination with aspirin. There 
is a generally accepted clinical impression that such combinations 
have a smoother action and a broader spectrum of analgesic effect 
than any single drug in their class. 

A very popular mixture of this type is APC, which is available in 
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tablets or capsules, both of which are described in the 1955 edition of 
The National Formulary. The letters APC stand for acetylsalicylic 
acid, phenacetin and caffeine. Similar mixtures are widely sold under 
proprietary names. The presence of caffeine is justified, by those who 
defend it at all, on the basis that the cerebral effects of caffeine may 
relieve tensions which may contribute to certain kinds of headache. 
It may also elevate the mood of certain individuals. 

Acetophenetidin and acetanilid are transformed in the body to 
N-acetyl-p-aminophenol, which has similar analgesic properties. This 
drug is available under various trade names, and in elixir as well as 
dry forms. It has been known for a long time, but has only recently 
achieved popularity in therapeutics. Its actions and side effects have 
not been studied as carefully or extensively as those of acetophenetidin 
and acetanilid. It is probably free from some of the side effects of 
acetophenetidin and acetanilid. Whether it has obnoxious character- 
istics of its own time will presumably tell. 


Side Effects and Toxicity 


The side effects and toxic potentialities of acetophenetidin and 
acetanilid have been thoroughly investigated. Their acute lethal toxic- 
ity is very low. The chronic sublethal toxicity of acetanilid is greater 
than that of acetophenetidin, but qualitatively their adverse effects 
are much the same. Among these are methemoglobinemia, reversible 
hemolytic anemia, liver damage, dermatitis and stimulation of the 
central nervous system. Major precautions with these drugs which do 
not apply with equal effect to aspirin are that the dosage must be kept 
small, and that use should be over short periods of time only. These 
precautions do not restrict the proper use of acetophenetidin and 
acetanilid in dentistry. Habituation to acetanilid or acetophenetidin 
may develop, but addiction does not occur. 


OPIATES 


Morphine is the generally accepted standard of comparison for 
drugs intended for relief of pain. It is available in quantity from 
natural sources only; more important is the fact that these sources are 
foreign and can be cut off in the event of war. Our supply of codeine, 
a direct and simple derivative of morphine, is dependent on that of 
morphine, and therefore subject to the same limitations. 

Morphine and codeine are weakly alkaline white solids, relatively 
insoluble in water. Their soluble salts with mineral acids are used 


for dental purposes. 
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Codeine and morphine are absorbed when taken orally, but mor- 
phine is preferably given hypodermically, being better assimilated 
that way. They both dull pain without materially interfering with the 
sense of touch. Their important actions are complex and involve cen- 
tral and peripheral components. Their analgesic effects are central, 
however. Morphine is effective in smaller amounts than codeine and 
can dull much more severe pain when used in optimum dosage. The 
mechanism of analgesic action of these drugs is not understood. 


Dosage 


The average adult dosage of codeine ranges from 8 to 60 mg. (% 
to 1 grain). More than 60 mg. is not likely to produce an improved 
result. The dosage of morphine is 5 to 15 mg. (42 to % grain) given 
orally or preferably hypodermically. The number of doses prescribed 
should be strictly limited in order to prevent misuse of these drugs. 
However, patients in severe pain can tolerate several 15 mg. doses of 
morphine over a relatively short period of time if necessary to re- 
lieve the pain. Morphine is especially liable to produce addiction. It 
is unlikely that the small number of doses of morphine necessary to 
tide a patient over a dental emergency will create an addict, however. 
Addiction to codeine is rare. 


Side Effects 


The most frequent side effect of the opiates over the short term in 
ambulant patients is nausea. The mechanism is central, and the larger 
the dose the greater the likelihood of nausea. Urticaria and pruritus 
are less common phenomena. Caution is necessary when the patient is 
elderly or debilitated or if his metabolic rate is low. 

Miosis (pupillary constriction) is marked with morphine, less or 
absent with codeine. Tolerance to the miotic action of morphine does 
not develop, and miosis is therefore helpful in the tentative detection 
of addicts. 

Constipation is pronounced with morphine; much less so with 
codeine. This effect is caused by a direct, sustained stimulating action 
on intestinal smooth muscle. It is undesirable when analgesia is the 
wanted result. It is a useful action in the treatment of certain types of 
dysentery. 

Individuals may feel happy or pleasantly excited (euphoric) or un- 
easy or unpleasantly excited (dysphoric) after morphine. Some per- 
sons are aware that they react unfavorably to morphine. They should 
not be given the drug. Since it tends to elevate cerebrospinal fluid 
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pressure it should be administered with special care if at all to per- 
sons with head injury. 

Morphine and the narcotics generally have some sedative effect, 
especially in large doses, but the tendency to make the patient drowsy 
is not as great as with the barbiturates. Morphine and codeine are 
spinal cord stimulants. This action must be taken into consideration 
if an antidote is needed. The convulsant stimulants, such as penty- 
lenetetrazol and nikethamide, are not suitable antidotes for morphine. 


DONALD A. WALLACE 


Taste 2. Side Effects of Average Doses of Narcotic Analgesics 




















i . : BRONCHO- 
GENERIC | popHorta | RESPIRATORY NAUSEA AND aeons CONSTIPA- | Consrric- 
NAME DEPRESSION VOMITING TION 
TION 
Codeine Rare Minimal Minimal Slight; Slight Minimal 
pupil di- 
lates in 
euphoria 
Morphine Marked Yes Occasionally Yes Yes Yes 
Meperidine | Yes Not usually | Less than with | No, or my-| Less than No, or dila- 
morphine driasis with mor-| tation 
phine 
Methadon | Yes Yes Occasionally when | Less than | Lessthan | Somewhat 
(racemic) given orally. Less| with mor-| with mor-| less than 
than with mor-| phine phine with mor- 
phine when given phine 
parenterally 























SYNTHETIC ADDICTING ANALGESICS 


Drugs in this group are readily available from domestic sources. 
While most of them do not equal morphine in potency, and none of 
them are superior to morphine in that respect, they are more effective 
against pain than codeine, and they have other advantages which can 
be important in special instances. 

Only two synthetic addicting analgesics, meperidine and metha- 
done, will be considered here. Both are very different from morphine 
and from each other chemically. As might be expected, they also differ 
in their clinical effects. Both are marketed under trade names. 

Meperidine and methadone are similar in the following respects: 

. They are potent analgesics. 

. Both can produce euphoria more effectively than codeine. 

. They are effective orally and intramuscularly. 

. Both can cause nausea, but are less likely to do so than morphine. 
Both are constipating, but less so than morphine. 

. Both form soluble hydrochloride salts and are administered in 
that form. 
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The following are their important differences: 

1. Methadone is a much more potent analgesic than meperidine. It 
is comparable with morphine in this and many other respects. 

2. The preferred route for methadone is oral, whereas that for 
meperidine is intramuscular. 

3. Methadone produces miosis; meperidine does not. 

4. Methadone constricts the bronchi; meperidine does not. 

5. The adult analgesic dose of meperidine is 50 to 100 mg. orally 
or intramuscularly; that for methadone is 5 to 15 mg. orally or not 
more than 10 mg. intramuscularly. The latter limitation is due to the 
local irritant effect of methadone. 

6. Meperidine costs more than methadone per dose. 

Meperidine is used as a more potent alternate to codeine. Tolerance 
to the side effects of meperidine is said to develop more rapidly than 
tolerance to its analgesic action. This is of questionable advantage in 
dental practice, since these drugs should not be given over a long 
enough time to permit tolerance to develop. 

Methadone is a still more potent alternative drug. It is more effec- 
tive orally than morphine. This may be an advantage when hypo- 
dermic administration is impractical. The side effects of methadone 
are similar to those of morphine but are less intense. 


MIXTURES OF ANALGESIC DRUGS 


There was a time when ready-prepared mixtures of drugs in fixed 
proportions were almost universally frowned upon by experts in ther- 
apy. It is true that the widespread use of such mixtures has largely 
emasculated the art of prescription writing, and has resulted in drug 
therapy less specifically tailored to the needs of the individual patient 
than would be desirable. However, experience has shown that some 
mixtures are superior to single drugs, and that some ready-prepared 
mixtures containing several potent drugs are very convenient and 
useful. 

It would be easy to lampoon certain popular mixtures which con- 
tain analgesic drugs. However, in line with constructive policy, only 
the relatively few mixtures which have a rational basis will be dis- 
cussed here. Most of these are available in ready-prepared form, and 
the probability that commercial mixtures will be prescribed is recog- 
nized. Ideally, it would often be better to prescribe the several drugs 
individually or to tailor the prescription to the needs of the individual 
patient. 

The short-acting barbiturates may be given, in approximately one- 
third doses, in conjunction with aspirin or the aniline derivatives. The 
analgesic effect is potentiated and a sedative effect is added. 
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Small amounts of phenobarbital are sometimes given with codeine 
or aspirin to contribute sedative and antispasmodic actions. It would 
not be reasonable to give large doses of long-acting barbiturates such 
as phenobarbital with analgesics, because the hypnotic effect would 
outlast the analgesic effect and delirium might result after three or 
four hours. 

Belladonna alkaloids are given orally in conjunction with codeine 
and aspirin for their relaxant effect on smooth muscle and, in the case 
of scopolamine, for sedative effect. 

A potent analgesic prescription which contains nothing more addict- 
ing than codeine and phenobarbital is suggested by Harry Beckman:* 


Codeine sulfate 160 mg. 
Aspirin 2.5 Gm. 
Phenobarbital 80 mg. 
Hyoscyamus extract 250 mg. 


The pharmacist can be directed to mix and divide the constituents 
into ten capsules, and the label can read “Two capsules q.4h. if needed 
for pain.” 

Antihistamines are present in some analgesic mixtures. Such drugs 
have sedative and local anesthetic effects in addition to their ability to 
block histamine. The latter action might reduce inflammation. The use 
of antihistamines in this manner is experimental at present. 


ADDICTION 


Morphine, codeine, meperidine, methadone, and certain other po- 
tent drugs are addicting. Addiction has been described and defined 
variously, depending largely upon the point of view of the definer. The 
following excellent criteria have been proposed by a committee of the 
World Health Organization:* 


“Drug addiction is a state of periodic or chronic intoxication pro- 
duced by the repeated consumption of a drug (natural or syn- 
thetic). Its characteristics include: 

(1) an overpowering desire or need (compulsion) to continue 
taking the drug and to obtain it by any means; 

(2) a tendency to increase the dose; 

(3) a psychic (psychological) and generally a physical depend- 
ence on the effects of the drug; 

(4) an effect detrimental to the individual and to society.” 


A number of consecutive doses, closely spaced in time, are nec- 
essary in order to produce addiction. The necessary number and spac- 
ing varies with the drug, the individual patient and the circumstances 
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surrounding the case. Since factors other than the drug are important, 
and since addiction is such a serious matter, any statement to the 
effect that one addicting drug is more or less liable to produce addic- 
tion than another can give rise to a false sense of security and may 
lack practical significance. Fortunately, dental patients rarely need 
more than two or three consecutive doses of any analgesic drug, and 
the probability of the development of serious dependence is slight. 

On the other hand, any practitioner should know enough about his 
patient, before he prescribes or gives narcotics, to be reasonably cer- 
tain that he is not encouraging habituation. Individuals who are psy- 
chologically unstable or maladjusted may be more prone than normal 
persons to rely upon any drug which will make them feel better tem- 
porarily. It may be desirable to conceal the nature of analgesic medi- 
cation from such people, or to refrain from giving them addicting 
drugs. 


FEDERAL NARCOTIC REGULATIONS 


Any addicting drug may be blanketed under the federal narcotic 
law. Not all such drugs are narcotics in the medical sense, as for ex- 
ample cocaine. Incidentally, not all addicting drugs are controlled 
under the narcotic laws. However, codeine, morphine, meperidine and 
methadone are. Certain preparations of morphine and codeine are ex- 
empt, but these preparations are not useful as analgesics in dentistry. 

Any dentist or physician who wishes to prescribe narcotics must 
first apply to his local Director of Internal Revenue for a narcotic tax 
stamp. This is the officer to whom income tax returns are sent. The tax 
stamp costs one dollar. It must be posted in the office of the practi- 
tioner and must be renewed before July first of each year. The pen- 
alties for failure to renew tax stamps at the proper time are severe, as 
are the penalties for failure to keep certain records required of those 
who handle narcotics. In addition to a federal tax stamp, a state nar- 
cotic license is required in some states. Incidentally, when state, fed- 
eral and perhaps local regulations differ, the strictest ruling applies. 

Despite the rigid controls which the government exercises over cer- 
tain narcotic drugs, every dentist should consider seriously the acqui- 
sition of a tax stamp. Incidents arise occasionally in every practice 
when nothing but a narcotic drug will suffice, and the dentist who is 
without a stamp must rely upon a colleague to prescribe for his pa- 
tient or let the patient suffer. 

It is impractical to practice in a hospital, even on an occasional 
basis, unless one has the right to prescribe or approve the administra- 
tion of narcotics. 
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THERAPEUTIC SUGGESTIONS 


For routine preoperative or postoperative analgesia, aspirin or APC 
should be suggested verbally to the patient if he can tolerate these 
drugs. It is pointless to prescribe them in the usual manner because 
this simply increases the cost to the patient, who will probably resent 
both the cost and the affront to his intelligence. It is better not to dis- 
pense routinely. Dispensing drugs with a prescription label is an un- 
warranted infringement upon the domain of the pharmacist. Dis- 
pensing commercial samples makes the dentist the promotional aide 
of the firm which markets the product. 

Many individuals know whether aspirin or APC agrees with them. 
When the patient is not sure, it is advisable to question him carefully 
to determine whether he is allergic to many food and drug items. A 
history of asthma suggests caution in the use of sensitizing drugs such 
as aspirin. 

If aspirin or APC is not suitable, codeine should be considered. 
Codeine sulfate and phosphate are available in many oral dosage 
forms, such as tablets, elixirs and syrups. For adults, doses of 15 or 30 
mg. will usually be sufficient. If pain is not controlled by 60 mg., 
larger amounts are not likely to be effective, and they may cause un- 
pleasant excitement as well as predispose to nausea and the other side 
effects of codeine. 

Meperidine, morphine or methadone may be needed if the pain is 
severe. The oral dosages for adults are meperidine, 50 to 100 mg.; 
morphine, 5 to 15 mg.; and methadone, 5 to 15 mg. Unpleasant side 
effects are more common with these more potent narcotics, especially 
in ambulant patients. The possibility of addiction must be kept in 
mind, and the number of doses prescribed must be strictly limited. 

The labels of prescriptions for analgesics should bear a statement 
worded somewhat as follows: “Take ____ tablet(s) if needed for 
pain, not oftener than every 3 hours.” The minimum dosage interval 
may be as great as 8 hours if a sustained release dosage form is used. 
Sustained-release capsules or tablets are so formulated that their med- 
ication is released at intervals. For example, if the usual analgesic 
dose is 30 mg., the sustained-release capsule might contain 60 mg., 30 
of which would be released quickly in the stomach and 30 of which 
would be released 3 or 4 hours later in the bowel. —~ 

Dosages for small adults and children are roughly proportional to 
body weight. Dosage for children under 3 years of age may be highly 
specialized. Debilitated or aged patients may often be given some- 
what smaller doses than their body weight would indicate. 
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A LOOK INTO THE FUTURE 


There is an immense and largely undeveloped area of usefulness 
for sedative and analgesic drugs in dentistry. The practical exploita- 
tion of this area is being delayed by many factors, all of which can, 
theoretically at least, be eliminated. 

The most important obstacles to the wider use of the more potent 
analgesic drugs are their unpleasant side effects and their addicting 
character. Neither of these properties bears any essential relationship 
to effective analgesic action. Research will undoubtedly bring into 
being potent analgesic drugs which are well tolerated and non-addict- 
ing. While such drugs may seem as remote as Arcturus now, we will 
probably some day have many drugs which, when given orally, will 
produce temporary freedom from pain and anxiety without impairing 
any important bodily function and without unpleasant effects upon 
the patient. 

In the meanwhile, dentists can prescribe even the addicting anal- 
gesics in most instances without fear of creating addicts. This is made 
possible by the happy circumstance that dental pain is usually quickly 
eliminated by office procedures once the patient gets to the dentist. 
Thus, the repetition of analgesic dosage over any significant period 
of time is unnecessary. 


SUMMARY 


1. The essential features of analgesia are discussed. 

2. The most important analgesic drugs and mixtures are described 
and appraised. 

3. Therapeutic suggestions are offered. 

4. An estimate is made of the future status of analgesic drugs in 
dentistry. 

5. Information concerning the narcotic drugs which are most im- 
portant in dentistry is summarized in Tables 1 and 2. 
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The Microbiology of the Oral Cavity 


Mary C. Crow.ey, A.B., M.S.P.H.* 


The normal oral cavity contains a great variety of microorganisms 
which occur in large numbers. Many of these have not been identified. 
The role of microorganisms in pathologic processes in the mouth is 
complicated by the fact that organisms which sometimes cause infec- 
tions often occur in normal mouths without producing disease. 

A baby’s mouth is sterile at birth, but within twenty-four hours 
microorganisms begin to appear. Hurst’s studies* show that the new- 
born’s mouth does not allow the multiplication of all microorganisms 
to which it is exposed. This selectivity probably continues throughout 
life, so much so that different strains of the same species cannot grow 
in the individual's mouth under normal conditions. Her studies also 
show that not all individuals have the same mouth microorganisms. 


ALTERATION OF THE ORAL FLORA 


For many years attempts were made to alter the oral flora. Mouth 
wash manufacturers suggested the use of mouth washes to reduce the 
number of microorganisms with the hope of preventing halitosis, 
gingivitis, and so on. Serious attempts have been made to change the 
oral flora to prevent dental caries by the use of diets, anti-enzymes and 
penicillin. The advent of antibiotics served as a means by which the 
oral flora could definitely be changed. 


Antibiotics and the Oral Flora 


The results of the use of antibiotics have altered our conception of 
the importance of the oral microbiota. When the oral flora was altered 
by the administration of antibiotics, it was soon noticed that the 
changes which took place were detrimental rather than beneficial. 


* Professor of Dentistry (Bacteriology), University of Michigan School of 
Dentistry. 
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When selective antibiotics are administered and the normal gram- 
positive organisms are markedly reduced, other organisms, transient 
or present in small numbers in the oral cavity, grow and cause infec- 
tions. The gram-negative organisms, such as Escherichia coli and 
Pseudomonas aeruginosa, the yeast Candida albicans and antibiotic- 
resistant strains of Staphylococcus aureus are some of the organisms 
which cause severe infections when the normal oral flora is disturbed. 
Smith”® states, “the normal microbiologic flora of man is varied and 
complex but seems to have been stabilized by a long process of evolu- 
tion in such a manner that the organisms have a happy home and man 
is not injured.” Newman’s statement® is also apropos: “The compe- 
tition which exists among the various bacteria in the intestinal tract 
or in other body cavities is in reality a protective mechanism for the 
best.” 

The added danger contingent on the use of antibiotics is the de- 
velopment of resistant bacterial strains. The emergence of “hospital 
Staph.,” a strain of Staphylococcus aureus which is resistant to anti- 
biotics, is causing much concern in hospitals.*:** 

The indiscriminate and prolonged use of antibiotics should be dis- 
couraged for these reasons. 


MICROORGANISMS MOST COMMONLY FOUND 
IN THE ORAL CAVITY 


The following microorganisms are found in the normal mouth as 
well as in some disease processes. Their significance as causes of infec- 
tion will be discussed. 


Streptococci, and Their Importance in Root Canal and Periapical In- 
fections and in Subacute Bacterial Endocarditis 


Streptococci are the most prevalent organisms in the mouth, Strep- 
tococcus viridans is probably the predominating group of organ- 
isms in the oral cavity, while the group of Str. anhemolyticus is found 
in relatively large numbers. Since the group of streptococci comprising 
Str. hemolyticus is found in small numbers in the normal oral cavity, 
their presence in large numbers indicates either that the person has a 
hemolytic streptococcal infection or that he is a carrier of hemolytic 
streptococci. 

Streptococcus viridans and Str. anhemolyticus are the predominat- 
ing organisms in both root canal and periapical infections. They may 
be found in either a pure or a mixed culture. However, their signifi- 
cance as infecting organisms rather than as contaminating organisms 








MARY C. CROWLEY 79 


is not at all certain. If cultures are obtained from these areas under 
conditions that eliminate the possibility of salivary contamination, the 
significance of positive cultures from these areas is less doubtful. 

The significance of negative root canal cultures is influenced by the 
selection of an adequate culture medium and the choice of treatment 
drugs. Organisms which may be present in the canal will not have an 
opportunity to grow in a simple culture medium which does not sup- 
ply their growth requirements. Since one cannot predetermine the 
types of microorganisms present in the canal, the culture medium 
should be one that is highly enriched and supplies both aerobic and 
anaerobic environments. Glucose ascites medium* meets these re- 
quirements. 

Cultures should be obtained from the root canal before any anti- 
septic or drug is introduced into the canal to prevent inhibition of 
microorganisms. The use of antibiotics, particularly, will influence the 
resultant cultures, even though a lapse of several days occurs between 
treatment and culture. Penicillin can be neutralized by the addition of 
penicillinase (Penase) to culture media, but there are no adequate 
neutralizers for other antibiotics. The inoculation points from anti- 
biotic-treated canals will carry over enough antibiotic to the culture 
media to prevent the growth of microorganisms, and a false negative 
culture will result. 

Periapical infections caused by streptococci, usually in combination 
with other microorganisms, may cause serious complications if the 
infection spreads to the surrounding tissues and eventually to the 
throat or neck, or the soft tissues of the face, depending upon whether 
the original site of the infection was in the mandible or maxilla. 

The identification of any particular group or members of any group 
of streptococci is dependent on laboratory procedures, such as growth 
on blood media, serologic typing or biologic tests. 

Hemolytic streptococci can be the cause of a streptococcal gingivi- 
tis, but the diagnosis of this condition cannot be based upon the clini- 
cal appearance of the gingiva, contrary to such statements in the den- 
tal literature. The mucous membrane may have none of the so-called 
strawberry red appearance, and yet contain hemolytic streptococci in 
a practically pure culture. 

Members of the Str. viridans groups derived from the oral cavity 
are often the cause of bacteremias which, in a person with damaged 
heart valves, may cause subacute bacterial endocarditis. These patients 
usually, but not always, have a definite history of rheumatic fever or 
chorea. During surgical manipulation of the tissues of the oral cavity, 


* This medium is dispensed in tubes, without or with the addition of Penase, 
by the Difco Laboratories, Detroit, Michigan. 
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any organisms, but more often Str. viridans, can gain entrance to the 
blood stream and lodge on previously injured heart valves. Eventually 
a septicemia will occur. Premedication of such patients before dental 
surgery (extractions, periodontal and endodontic treatments ) will re- 
duce the incidence of attacks of subacute bacterial endocarditis. 


Lactobacilli, and Their Relation to Dental Caries 


The lactobacilli comprise a genus of aciduric and acidogenic micro- 
organisms which have been most frequently isolated from beginning 
lesions of dental caries. Whether one agrees or not that lactobacilli 
are an etiologic agent of dental caries, it must be recognized that the 
presence of large numbers of these organisms in the human oral cavity 
indicates future or initial caries activity. The lactobacilli are absent or 
present as transient microorganisms in caries-immune or caries-inac- 
tive individuals.’* Three to six months before initial carious lesions can 
be observed, large numbers of lactobacilli can be demonstrated in the 
oral flora. 

Of more practical importance is the fact that the growth of lacto- 
bacilli is influenced by carbohydrate, so that they can be used as an 
index of the carbohydrate intake of caries-susceptible patients. 

The relationship between the presence of lactobacilli and caries 
is not as evident in laboratory animals. This relationship has not been 
seen in laboratory animals with the exception of caries-resistant and 
caries-susceptible strains of rats bred by Hunt. Orland’s studies with 
germ-free rats demonstrate that caries is a microbial disease, but he 
could not induce caries in these rats when pure cultures of lactobacilli 
were introduced into their oral cavities. 

Streptococci have also been implicated as the cause of dental caries. 
They, however, are acidogenic but not aciduric organisms and are 
found in all mouths regardless of the presence of dental caries, but 
they do not increase in number at sites of carious activity. Orland* 
could initiate carious lesions in germ-free rats, in which he introduced 
the enterococcal group of streptococci. However, these organisms are 
found in the majority of human mouths and are not quantitatively in- 
creased in human dental caries. 

Other workers believe that a combination of acid-forming micro- 
organisms is responsible for dental caries and that no one species 
should be singled out as the etiologic agent. There is general agree- 
ment that dental caries is a disease caused by the action of a micro- 
organism (or microorganisms ) on carbohydrates to form an acid which 
attacks enamel. This action takes place under a protective plaque 
which prevents the neutralization of the formed acid by saliva. 
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Prevention of Dental Caries. There are two general bacteriologic 
approaches to the prevention of dental caries in humans: (1) Re- 
stricting the carbohydrate intake, thereby eliminating the substrate for 
acid production by microorganisms, and (2) attacking the micro- 
organisms themselves or inhibiting enzymatic activity. 

There has been considerable interest in the use of enzyme-inhibiting 
compounds in dentifrices. Sodium dehydroacetate and sodium lauroy] 
sarcosinate have received most attention, but results so far are con- 
sidered by the Council on Dental Therapeutics of the American Den- 
tal Association to be inconclusive. 

The ammonia ion and penicillin have been incorporated in denti- 
frices with the purpose of eliminating aciduric microorganisms from 
the oral flora, and more recently stannous fluoride has been used in 
dentifrices with the idea of changing the solubility of the tooth sur- 
face to make it more resistant to the acids produced by bacteria. None 
of these has been sufficiently tested to win the approval of the dental 
profession. 

The two methods of caries control which can be applied on a public 
health scale are the topical application of fluoride and the fluoridation 
of municipal water supplies. 

It has been demonstrated that the application of aqueous solutions 
of sodium fluoride or stannous fluoride to the teeth of children results 
in a reduction of the increment of new caries by approximately 40 per 
cent. It is thought that this result is achieved by lowering the solubility 
of enamel. 

The most effective method of caries prevention on a population 
basis is achieved by adding one part per million of fluoride to domes- 
tic water. The fluoride ion becomes incorporated in tooth tissue during 
its developmental period. The teeth are less susceptible to acid decal- 
cification, and it has been demonstrated that lactobacilli do not grow 
as vigorously in the mouths of individuals who have been exposed to 
this water during the tooth formative period. It is supposed that the 
fluoride acts as an enzyme inhibitor as well as an anti-caries nutrient. 

Tests for Caries Activity. There are two types of laboratory tests 
for caries activity based on bacteriology. 

1. The Snyder colorimetric test is based on the rate of acid produc- 
tion in dextrose medium containing a color indicator and inoculated 
with saliva. After 72 hours of incubation, a color change will indicate 
the amount of acid produced by the salivary microorganisms. No 
change is an indication of no caries activity; marked caries activity 
will produce a color change in 24 hours. This is a test based on the 
presence in the saliva of all acidogenic microorganisms (pH 4.0 to 
5.0), and is not specific for any one group of organisms. 
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2. Restrictive culture media, such as (a) Hadley’s medium and (b) 
Ragosa’s medium, are used for the quantitative determination of lacto- 
bacilli. No growth or the occurrence of small numbers of lactobacilli 
per cubic centimeter of saliva indicates no new caries activity. How- 
ever, like all numerical estimates of microscopic objects, there are 
errors inherent in the method and in human inaccuracy in carrying out 
the procedures. Negative or low counts should be rechecked. High 
counts are an indication of caries activity which can be expected to 
result in the progression of existing lesions and the initiation of new 
ones. 


Spirochetes 


Spirochetes are always found in the oral cavity. Because in the past 
the isolation of pure cultures of spirochetes was difficult, they have 
not been classified according to bacteriologic standards. This has re- 
sulted in a classification system based on morphology, with resultant 
confusion in the nomenclature and with the probable result that the 
same spirochetes have many different names. Hampp in recent years 
has been able to cultivate, in pure cultures, some of the oral spiro- 
chetes. His studies, while still in progress, seem to show fewer types 
of spirochetes than were described in the older literature. 

The pathogenicity of oral spirochetes is questionable since, experi- 
mentally, they do not produce disease by themselves. In Vincent's in- 
fection, they occur consistently with the fusiform bacilli. Even in this 
disease, the role of these two organisms is in doubt. Borrelia vincenti 
and B. fusiformis, the two organisms which have been associated with 
Vincent's infection, increase numerically in other conditions in the oral 
cavity. Periodontal pockets, herpetic stomatitis and even unclean 
mouths will all show increased numbers of these two organisms. It 
could well be that altered conditions in the oral cavity provide a more 
suitable environment for the growth of these anaerobic organisms, 
with no etiologic significance. 

In the past, Vincent’s infection has been considered a communica- 
ble disease. It is presently thought that if these organisms are the etio- 
logic factor, they are endogenous and increase in numbers because of 
local conditions suitable for their proliferation. 

The clinical symptoms—especially necrosis of the interdental spaces, 
which is typical of Vincent’s infection—are a better basis for diagnosis 
than bacterial smears. Many bacteriology laboratories report the pres- 
ence of normal numbers of spirochetes and fusiform bacilli as positive 
for Vincent's infection. Smears made from chronic lesions of Vincent’s 
infection and from unhygienic mouths cannot be differentiated. 
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Occasionally, acute leukemia will present a typical picture of Vin- 
cent’s infection. Any patient with apparent Vincent’s infection who 
does not show a response to one or two treatments should be referred 
to a laboratory for a complete blood study to rule out the possibility 
of blood dyscrasia. 


Fungi 


Candida albicans is a yeast-like fungus and is a common inhabitant 
of the oral cavity. Its presence in the oral cavity is not significant with- 
out specific clinical symptoms.’ If cultivated on corn meal agar, C. 
albicans will produce chlamydospores which are typical of this par- 
ticular yeast. The fermentation reactions of the organisms in lactose, 
glucose and maltose also help to make a more definitive diagnosis. 

Candida albicans is the cause of thrush, which may occur as a dis- 
ease of infants, usually in hospital nurseries as a result of unsatisfac- 
tory hygiene. It may also occur in adults as a sequel to debilitating 
disease, or as a result of antibiotic therapy. 

In thrush, lesions which resemble small curds of sour milk appear 
on the mucous membrane and sometimes the tongue. The lesion is 
composed of a tenacious membrane, which, on removal, reveals a raw 
bleeding surface. This particular lesion may be examined micro- 
scopically for the presence of C. albicans by treating the membrane 
after removal from the lesion with 10 per cent sodium hydroxide until 
the membrane has cleared. A microscopic examination reveals the pres- 
ence of C. albicans as fine branching mycelia with small oval cells 
budding from the mycelia. Free forms of these cells, which cannot be 
differentiated from common yeasts, will also be seen. The presence of 
the mycelium in the membrane is typical of C. albicans, but not of 
other yeasts. If no mycelia are seen but the clinical appearance of the 
lesion is suggestive of C. albicans, cultural study of the lesions should 
be made. 

Candida albicans may also be isolated from cases of perleche, in 
which lesions occur at the corners of the lips. This disease is probably 
caused primarily by a deficiency of riboflavin in the diet, and C. albi- 
cans is a secondary factor. 

Candida albicans is also frequently isolated from black hairy tongue. 
This clinical symptom has become more frequent since the increased 
use of antibiotics; the symptoms disappear after the withdrawal of 
antibiotics.’* The tongue has the appearance of a matted mass of dirty 
grey or black “hairs” growing on the dorsum of the tongue, owing to a 
hypertrophy of the filiform papillae. Other organisms besides C. albi- 


cans may be isolated in this condition. 
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A condition known as denture sore mouth, in which the mucous 
membrane shows inflammatory changes in the soft tissues beneath re- 
movable dentures, has also been related to C. albicans. However, cul- 
tural studies of these lesions have not demonstrated any correlation 
between C. albicans and denture sore mouth.’ 

Increased numbers of C. albicans also occur in root canal infections 
of mixed origin when antibiotics are used as a medicament. Grossman 
includes a fungicide, sodium caprylate, with his polyantibiotic paste 
to prevent the overgrowth of yeasts in antibiotic-treated canals. 

Actinomyces bovis is a normal inhabitant of the oral cavity and 
tonsillar crypts. It produces a disease known as actinomycosis; about 
half of the cases occur in the cervicofacial area following injuries to 
the mucous membrane. The disease is not common and, considering 
the prevalence of the organism in the mouth and the frequency with 
which the mucous membrane is inadvertently injured, factors other 
than the virulence of the fungus must play a part in actinomycosis. 
Infections, frequently following the extraction of teeth, occur most 
often in the lower jaw. Swelling of the soft tissues of the face is the 
first symptom, and later the overlying skin assumes a dark red or 
purplish color. As the disease progresses, multiple sinuses appear in 
the multiple abscesses. Although bone involvement is not common, it 
does occur in advanced cases. 

Actinomyces bovis is an anaerobic fungus which bears a closer re- 
semblance to bacteria than it does to fungi. The diagnosis of the dis- 
ease depends on the finding of the organisms in the pus or tissues of 
the infected area. It must be differentiated from non-specific abscesses, 
oral tubercular lesions, syphilis and some other fungus infections. 

The laboratory diagnosis may be made by a macroscopic examina- 
tion of the pus for the presence of the colonies of the fungus. They 
appear as pinhead-size granules which may be yellow, brown or black 
in color, and under low power microscopic examination the granules 
are a lobulated mass of fine filaments, the ends of which may show 
clubbing. The granules are prepared for more detailed microscopic 
examination by placing them on a glass slide and crushing them be- 
tween another slide or cover slip, and gram staining. Examination 
under oil immersion lenses will reveal gram-positive branching fila- 
ments about 1 micron in diameter. 

Final differentiation of the fungus is determined by growth of the 
organism under anaerobic conditions in suitable culture media. 

Biopsy studies of the tissue should also be made, but the tissue reac- 
tion is a non-specific one, so that the organisms must be seen in the 
tissue sections to make a positive diagnosis. 
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If a laboratory is not available to the dentist, he may collect the pus 
in a specimen bottle containing Formalin and send it to a pathology 
laboratory (along with some of the tissue) with the request that the 
pus be examined for the fungus. However, cultures cannot be made 
from the preparation. 

Actinomyces bovis is sensitive to penicillin and Aureomycin, but 
penicillin-resistant strains are becoming more common. 

The fungus has also been isolated from infected root canals and 
deep carious lesions. Unless a true actinomycotic lesion is present, the 
isolation of Actinomyces bovis from the oral cavity has no pathologic 
significance. 


VIRUS INFECTIONS 


The virus infection most commonly encountered by the dentist in 
his practice is herpes simplex. The herpes virus is responsible for a 
primary infection called acute herpetic stomatitis and a secondary in- 
fection, recurrent herpetic stomatitis. 


Acute Herpetic Stomatitis 


Acute herpetic stomatitis is a disease of children with most of the 
cases occurring between the ages of one and three, although, like most 
infectious diseases, it may attack older persons. In very young children 
this disease may be serious. It is usually preceded by sore throat, head- 
ache, general lassitude and an elevated temperature. A few days later 
a vesicular eruption appears on the oral mucosa with regional sub- 
maxillary and cervical gland involvement. The vesicles rupture early 
in young children and may escape notice, since a thick yellow-grey 
plaque of fibrin, dead epithelial cells, and debris takes their place. The 
signs and symptoms subside in from ten to fourteen days. 

The symptoms may be so mild that the disease is not recognized. 
Once the virus has gained entrance to the body, it persists through life. 
The presence of specific herpetic neutralizing antibodies can be dem- 
onstrated in the blood of about 90 per cent of the adult population. 


Recurrent Herpetic Stomatitis 


The virus, once present in the mouth, may be activated at intervals 
and produce discrete lesions usually present in the vermilion portion 
of the lips or the oral mucosa. Many factors may cause the virus to be 
reactivated. Lesions frequently occur following dental appointments 
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because of minor trauma produced by manipulation of the tissues. 
Colds, rises in temperature, exposure to sunlight, menstruation or al- 
lergic reactions may trigger the reactivation of the virus. The lesions 
have been given a number of common names such as cold sores, 
canker sores, fever blisters and recurrent aphthae. 

There are some authorities who question herpes simplex virus as 
the cause of recurrent herpetic stomatitis. Kerr‘ states that this con- 
fusion is due to incorrect diagnosis and confusion with lesions of 
periodentitis mucosa necrotica recurrens. 

Garabedian and Syverton? have confirmed the isolation of herpes 
simplex virus from recurrent herpetic stomatitis. 


PERIODONTITIS 


The relationship of microorganisms to periodontitis has not been 
established, although there are many theories in this area. Up to this 
time it has not been possible to differentiate organisms normally found 
in the mouth from those isolated from periodontal pockets. It may be 
that the microorganisms found in the pocket are opportunists and are 
secondarily involved in periodontitis. The organisms usually said to 
be found in this condition are a mixture of spirochetes, fusiform 
bacilli, filamentous forms, streptococci, staphylococci and unidentified 
microorganisms not peculiar to this particular condition. The theory 
that periodontitis is caused by bacterial toxins is not based on factual 
evidence. Another theory, based on in vitro experiments, indicates that 
bacterial enzymes attack the periodontium and connective tissue. How- 
ever, there have been few studies on the bacteriology of periodontitis 
and until they have been made, the relationship of any microorgan- 
isms or their products to periodontitis will remain a moot question. 


PLAQUE FORMATION 


Plaque formation is a precursor to dental caries. The acids pro- 
duced by microorganisms are quickly neutralized by the buffer sys- 
tem of saliva, so that in order for acid to decalcify enamel, it must be 
protected from the saliva. This occurs by the formation of tenacious 
plaques on less easily cleansed surfaces of the teeth such as inter- 
proximal spaces or pits and fissures in the teeth. The plaque performs 
as a semipermeable membrane that is impervious to the saliva and its 
buffers but is pervious to carbohydrates necessary for the formation 
of acids. Aciduric organisms may grow within this plaque, and the 
acid formed is not neutralized by the saliva. 
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Cultures made from plaques show a variety of microorganisms, in- 
cluding many filamentous forms such as actinomycetes and Leptothrix. 
It is probable that the filamentous organisms form a network for the 
development of the plaque. 


DISEASES IN WHICH THE CAUSATIVE AGENT IS NOT FOUND 
IN THE NORMAL ORAL CAVITY 


Syphilis 


Syphilitic lesions may be primary or secondary lesions. The cause 
of this infection is Treponema pallidum. Since this organism is ex- 
tremely difficult to cultivate on laboratory media, the usual diagnostic 
procedures are (1) dark field or phase microscopic examination of 
fluid expressed from the lesions for T. pallidum, and (2) a serologic 
test of the patient’s blood (Kahn, Wassermann, Kolmer or similar 
tests), which will demonstrate the presence of antibodies diagnostic 
for this infection. 

These two procedures have their drawbacks. A dark field examina- 
tion of oral lesions may be very misleading and is not recommended. 
A spirochete which is a normal inhabitant of the oral cavity may be 
seen in preparations and it cannot be differentiated morphologically 
from T. pallidum. 

A serologic examination of blood usually is not positive for syphilis 
for about four weeks after exposure to the infection, so that if the 
blood is examined during this time a false negative will be obtained. 
A second serologic test after this time will usually be positive. 

Serologic tests may also give false positive reactions, so that they 
may be misleading in a few cases. A history of exposure to the disease 
is probably the best way in which to make a differential diagnosis of 
suspected syphilitic lesions, confirmed by positive serology. 


Infectious Hepatitis and Serum Hepatitis 


These diseases are caused by a virus or viruses. The mode of trans- 
mission of infectious hepatitis is through fecal contamination of fingers, 
food or water and usually occurs in children and young adults. The 
route of infection of serum hepatitis virus is entirely parenteral. Both 
are transferred through human blood and its derivatives, such as 
transfusion or injection of blood and blood products and through 
blood left on improperly sterilized syringes, lancets and other instru- 
ments contaminated by blood. 
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Tuberculosis 


Tubercular lesions in the oral cavity are usually secondary to tuber- 
cular lesions present in other parts of the body. A positive identifica- 
tion may be made by a biopsy examination of the lesion in which 
acid-fast strains will demonstrate the presence of the tubercle bacilli. 
Smears and cultures of the lesion, if made, should be checked by 
guinea pig inoculation, since non-pathogenic acid-fast organisms pres- 
ent in the oral cavity may be found in smear preparations and may 
simulate tubercle bacilli when grown on culture. media. Inoculation of 
the material from the lesion into guinea pigs will differentiate patho- 
genic and non-pathogenic forms. 


Histoplasmosis 


Histoplasma capsulatum is the cause of histoplasmosis, a very rare 
systemic disease. So far as is known, it is not transmitted from man to 
man. Lesions caused by Histoplasma capsulatum may be found in the 
mucous membranes of the mouth and tongue. Histoplasmin skin tests 
are positive in this disease and the organism may be cultured from 
the lesion. For a complete description of this disease and its diagnosis, 
consult the Manual of Clinical Mycology.’ 
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Inflammatory Reactions in Response to Infection 


and Their Influence on Therapy 


Rosert J. Bruckner, D.D.S., M.S.* 


Inflammation is the most common pathologic condition of the soft 
tissues with which the dentist deals. This tissue response is notable 
for its frequency of occurrence, for the variety of etiologic agents that 
induce it, for its versatile behavior, and for the many ways in which 
it is manifested clinically. In order to treat so variable an entity, the 
practitioner must first identify the specific nature of the inflammatory 
reaction present, for its clinical features, once evaluated, can usually 
be depended upon to reveal the character of the etiologic agent and 
thus serve as a guide to therapy. 

This paper provides a review of inflammation and discusses some of 
the ways in which inflammatory reactions associated with infection 
may influence therapy. We shall first review certain general concepts, 
then consider inflammation in some detail and, finally, indicate by a 
few examples some relationships between inflammatory responses and 
therapy. 


REVIEW OF GENERAL PRINCIPLES 


One of the many remarkable capacities of the body is its ability to 
respond to local injuries without necessarily impeding the normal 
function of the individual as a whole. Inflammation makes this possi- 
ble. It mobilizes at the site of disturbance the agents of defense and 
repair. The mechanism of inflammation is set into motion as soon as 
an appreciable number of cells in a given region are damaged. Any 
agent that injures cells—whether it be of a physical, chemical, trau- 
matic, thermal, radiant, living or non-living nature—may initiate this 
reaction. The specific type of inflammation that results depends to a 
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great extent on the particular type of injurious agent as well as on the 
intensity and duration of the insult. Furthermore, any change in the 
quality of the etiologic agent subsequent to the onset of injury also 
modifies the character of the response. 

The versatile nature of inflammation can be attributed to the fact 
that many cellular and non-cellular elements of the tissues participate 
in the process. These components may be present in varying propor- 
tions, with one or more cell types or intercellular materials dominat- 
ing the scene at a given moment. On the basis of the most prominent 
element or elements present, inflammation may be categorized by both 
clinical and microscopic examination as serous, hemorrhagic, fibrinous, 
fibrinopurulent, etc. Inasmuch as the predominant feature of the re- 
sponse is so commonly a reflection of the nature of the etiologic agent, 
classification of an inflammatory condition is a prerequisite to therapy. 

The ideal sequel to inflammation is repair and regeneration of the 
injured tissues, and this may occur with or without therapeutic aid. 
Complete recovery, however, can only occur after the etiologic agent 
is overcome and eliminated. 

Although we usually consider inflammation as a beneficial mecha- 
nism, it can sometimes be harmful. For example, the fibrinous exudate 
that occurs in diphtheria may be produced in such abundance that 
air passages may be blocked and respiration hampered. We should 
therefore think of inflammation as a remarkable mechanism that, in 
most instances, is protective but is not “knowingly” so. For good or 
evil, the tissues simply respond obediently to the stimulus that calls 
forth those patterns of behavior that we recognize as inflammation. 

In infection, which is only one of many possible causes of inflamma- 
tion, a wide variety of organisms may invade the tissues. These may 
be bacteria, viruses, rickettsiae, fungi or protozoa. The response of the 
tissues locally is governed in a great measure by the type of invading 
organism, for the latter produces injurious end-products and requires 
chemical elements for its metabolism that are characteristic of its 
species or type. The number of the invading organisms and their 
virulence also have an important effect on the tissue’s reaction. 

On the other side of the ledger, we must consider the tissue’s ability 
to react to the offending organism. Many factors play a role here: the 
age of the individual, his nutritional state, the existence of chronic or 
debilitating diseases, hereditary or constitutional factors, previous ex- 
posure to injurious or antigenic agents—all may influence the tissue’s 
method of and capacity for response. The everchanging interaction 
between the individual who has been infected and the invading or- 
ganisms is referred to as the host-parasite relationship. 

For the actual tools with which to combat infection, the tissues de- 
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pend on (1) cells from the blood stream and/or the injured tissues 
which are able to phagocytize and destroy the invading organisms, 
and (2) chemical entities, such as antibodies (including antitoxins, 
agglutinins, precipitins, opsonins, etc.). The two mechanisms work 
cooperatively, antibodies acting upon the organisms in such a way as 
to make them more susceptible to phagocytosis and destruction. Other 
substances derived from the plasma or serum may also aid in the de- 
fensive effort. For example, fibrin may precipitate in the area of in- 
flammation and form a meshwork along which the phagocytic cells 
may travel more easily. In addition, it tends to hinder the flow of tis- 
sue fluids and thereby minimizes the dissemination of the organisms. 

Upon the framework of the foregoing generalities, let us now con- 
sider the specific mechanics of inflammation in some detail. The scope 
of this subject is so vast that we shall confine our attention to inflam- 
mation associated with infection by bacteria. 


THE NATURE OF BACTERIAL INFLAMMATION 


Acute Inflammation 


Although we speak of acute, subacute and chronic inflammations 
(based on the duration of the process), a more critical and valuable 
categorization is based on the structural and functional nature of the 
response elicited. Let us consider the morphologic characteristics of 
acute inflammation first, and the mechanisms by which they are pro- 
duced. For convenience, we shall use the response to pyogenic bac- 
teria as a vehicle for illustrating specific details. 

Invasion of the tissues by pyogenic bacteria damages cells and thus 
triggers the mechanism of inflammation. Injury to the cells releases 
histamine-like substances which cause the arterioles and capillaries 
in the immediate vicinity to dilate. This brings to the site of damage 
an increased amount of blood with its agents of defense. In addition, 
other chemical substances in the area of injury make the endothelial 
cells lining the capillaries more permeable to the passage of fluids and 
chemical elements from the blood into the tissues. At first, simpler 
elements such as water and crystalloids leave the blood, but as the 
permeability of the capillaries increases, substances of greater molec- 
ular complexity enter the tissues. As a result, proteins such as al- 
bumin, fibrinogen and antibodies—in fact, much of the plasma—leave 
the engorged vessels. The remaining blood has a high concentration 
of cells and therefore becomes quite viscous, resulting in a decrease 
in its rate of flow. As the blood slows, leukocytes, particularly neu- 
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trophils, which are usually swept along in the blood stream begin to 
collect along the vessel walls. They have the ability to migrate by 
ameboid movement through the capillary walls into the tissues and 
move almost unerringly toward the bacterial invaders. The mechanism 
of this unique phenomenon is not completely known but appears to be 
related to chemical substances that in some way attract these cells. 
The neutrophils phagocytize the bacteria and destroy them by the 
action of cytoplasmic enzymes. 

In addition to the neutrophils, other cells of the blood may enter the 
tissues. We may find red blood cells as well as lymphocytes, mono- 
cytes, or eosinophils in the exudate. However, if the inflammation is in 
response to pyogenic organisms, the neutrophils will predominate as a 
result of the specific attraction which the bacteria have for these cells. 
Pus is formed because many of the neutrophils are killed by the pyo- 
genic organisms, resulting in the release of high concentrations of 
proteolytic enzymes. These bring about liquefaction of the tissues as 
well as the organisms and produce the creamy yellowish or greenish 
fluid we call pus. 

The formation of pus is really an incidental occurrence. The essen- 
tial features of the inflammatory mechanism are vascular dilatation 
and increased capillary permeability, the means by which rapid mo- 
bilization and concentration of the cellular and humoral agents of de- 
fense are brought into the area of injury. What happens to the cells 
thereafter depends on the interaction of cells and invader. Thus, we 
may find neutrophils in the exudate of an acute inflammation but pus 
is not necessarily formed. 

Clinical Characteristics. Clinically, acute inflammation is charac- 
terized by the well known hallmarks of pain, redness, heat, swelling 
and interference with function of the part. These can be readily cor- 
related with the tissue responses outlined above. 

The successful outcome of an acute (or any) inflammation is en- 
couraged by any occurrence that decreases the virulence or number 
of organisms. The use of drugs injurious to the bacteria and the es- 
tablishment of drainage (with or without surgical assistance) are ex- 
amples of factors beneficial to the host. The inherent antibacterial 
capacities of the tissues, augmented by any circumstance that hinders 
the invader, may thus eliminate the injurious agent and pave the way 
for repair. 

Sometimes the causative agent is not decisively dealt with and 
lingers in the tissues in a less virulent but still injurious state. In this 
situation the acute reaction becomes chronic. On the other hand, 
an organism that is only moderately virulent to begin with may 
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initiate an inflammatory reaction that is chronic in character from 
the onset. 


ROBERT J. BRUCKNER 


Chronic Inflammation 


Chronic inflammations are commonly characterized by an exudate 
that includes lymphocytes, plasma cells, some fluid and phagocytes. 
These tend to be secondary, however, to a tissue response that is pro- 
liferative in character and results in the production of connective tis- 
sue. Chronic inflammation occurs when an agent acting continuously 
or intermittently damages an appreciable number of cells over a long 
period of time. Each episode of injury is followed or accompanied by 
a reparative reaction, i.e., connective tissue formation. The signifi- 
cance of the effects of this proliferative reaction is best appreciated 
when chronically inflamed organs such as liver or salivary glands are 
examined. Damaged glandular cells—the cells essential to the normal 
function of the organ—are seen to be replaced by connective tissue. 
On the more favorable side of the picture, in some instances this pro- 
liferation results in encapsulation or walling-off of the area of tissue 
damage. 

As in acute inflammation, the various components of a chronic in- 
flammatory reaction may vary. For example, the tumor-like mass that 
is commonly seen drooping limply over the flange of a denture as a 
result of chronic irritation is made up primarily of collagenous fibers 
although some lymphocytes and plasma cells may be present. In con- 
trast, we may see chronically inflamed gingival tissue that abounds in 
lymphocytes, plasma cells and probably some fluid while the connec- 
tive tissue proliferation is rather unobtrusive. Inflammatory polypoid 
lesions, on the other hand, are very rich in fluid. 

Clinical Characteristics. The clinical features of chronic inflamma- 
tion are variable. Redness may be present, but if the reaction is made 
up primarily of the connective tissue component, the color of the tis- 
sue may be quite similar to that of adjacent structures. Swelling or in- 
crease in size is observed and usually has a somewhat firm quality 
owing to the presence of connective tissue. Heat is not a characteristic 
feature nor is pain, the latter usually being absent or slight. Impair- 
ment of function may occur if there is replacement of specialized cells 
by the proliferating connective tissue or through interference by its 
overgrowth. 

Mention should be made of the activity of epithelial cells which, 
while not an essential part of the mechanism of inflammation, may in- 
fluence our therapeutic procedures. In the presence of inflammation, 
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epithelial cells may undergo hyperplasia. This commonly occurs in the 
stratified squamous epithelium of the oral mucosa and is recognized 
microscopically by the elongated epithelial downgrowths that extend 
into the underlying connective tissue. This proliferative tendency is 
also seen in epithelial rests of the periodontal membrane and it is this 
phenomenon to which we shall refer shortly. 


INFLAMMATION IN RELATION TO THERAPY 


Basically, there are two ways in which inflammatory reactions guide 
us in selecting the type of treatment to be employed. One is by the 
behavior of the tissues per se. The other is related to the fact that the 
response of tissues may be characteristic for a given etiologic agent or 
be indicative of the virulence of that agent. The following examples 
are illustrative. 


Pulpal Inflammations 


Pulpal inflammations are commonly brought about as a consequence 
of deep carious lesions and therefore are frequently of bacterial origin. 
Toxic bacterial products and, eventually, the bacteria themselves reach 
the pulp and either an acute or chronic pulpitis develops. Which type 
of inflammatory response ensues depends on the virulence of the or- 
ganism. This is critical in regard to the future of the infected pulpal 
tissue, for the viability of the pulp in the face of injury depends on the 
ability of the inflammatory reaction within the relatively isolated con- 
fines of the pulp itself to counteract the offending agent. 

Chronic Pulpal Inflammation. If the pulpal infection is the result of 
organisms of low virulence, a chronic inflammatory reaction ensues. 
As long as the organisms or their products remain mildly damaging, 
lymphocytes. plasma cells and macrophages counterbalance the effects 
of injury. Connective tissue proliferation occurs and it is quite possible 
that the entire inflammatory response may be localized to a small por- 
tion of the pulp. Such a reaction might be present in a tooth with an 
extensive carious lesion or a deep restoration with recurrent caries. 
Removal of the carious dentin and, with it, the source of bacteria may 
permit the inflammatory response to subside, repair to take place and 
the pulp to remain viable. 

In young persons with good potentialities for tissue regeneration, 
the possibility that chronic inflammation may occur in a localized 
area of the coronal portion of the pulp makes ‘therapeutic procedures 
such as pulpotomy feasible. The diseased tissue may be surgically re- 
moved and uninfected viable pulpal tisue may be left in the radicular 
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portion of the tooth. The remaining tissue may recover from the opera- 
tive procedure and deposit dentin-like material if therapeutic agents 
conducive to dentinogenesis are used. 

If inflammation is present throughout most or all of the pulp, how- 
ever, pulpotomy will not succeed because, as the more generalized in- 
flammatory response indicates, the etiologic agent has extended its 
effects beyond the limits of the coronal area. In this case, pulpectomy 
or removal of the tooth would be necessary. 

Chronic pulpitis involving either a part or all of the pulp may be 
painless. Prior to treating chronic inflammation, therefore, the clinician 
may have to decide which condition—partial or complete pulpitis—ex- 
ists. This cannot always be done accurately. The depth of the carious 
lesion or the condition of the dentin beneath a restoration might guide 
one’s judgment. Early roentgenographic evidence of thickening of the 
periodontal membrane periapically, and perhaps some diffuseness of 
the lamina dura in that region, indicate that inflammation of the 
periodontal membrane has occurred. Since this could only be a sequel 
to an inflammatory reaction involving the radicular portion of the 
pulp, the diagnosis can be established and therapy instituted ac- 
cordingly. 

Acute Pulpal Inflammation. Involvement of part or all of the pulp 
may also occur in acute pulpitis, but the distinction between the two 
has no clinical significance. Acute pulpitis is a response that tells us 
that the host-parasite relationship has turned in favor of the latter and 
means that a virulent agent is at work, causing severe tissue damage. 
The anatomic isolation and confinement of the pulp plus its poor ac- 
cessibility for treatment give the virulent invader an overwhelming 
advantage. 

The diagnostic feature of acute pulpitis is pain. We have only to 
review the details of acute inflammation—vascular dilatation and en- 
gorgement, cellular and fluid exudate that swells the tissue, and toxic 
products—to appreciate why pain would be characteristic. Pain in- 
dicative of acute pulpitis helps us decide the fate of the “questionable” 
tooth, the tooth with the capped pulp, as well as that of the tooth 
with the glaring exposure. 


Dental Granulomas 


Turning our attention briefly to the periapical tissues, the dental 
granuloma offers an example of tissue behavior that influences treat- 
ment. This lesion represents a reaction to organisms of low virulence 
and is one in which connective tissue proliferation is a prominent fea- 
ture. Lymphocytes, plasma cells, and macrophages make up the cellu- 
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lar portion of the exudate. The connective tissue tends to enclose the 
area of cellular response. Epithelial rests may proliferate and form in- 
terlacing strands or masses of epithelium within the granuloma. These 
tissue responses guide our therapy in the following ways: (1) the con- 
nective tissue produces a well defined localized lesion that is either 
removed with the tooth or can be enucleated. Thus, the lesion with 
the offending organisms is amenable to thorough removal; or (2) the 
epithelial proliferation may convert the granuloma to a radicular cyst. 
Whereas many granulomas are undoubtedly left in situ at the time of 
tooth removal with eventual resolution of the lesion, a cystic lesion, 
if left behind, may very well be perpetuated as a residual cyst. For 
this reason and because of our inability to distinguish accurately be- 
tween dental granulomas and radicular cysts on the basis of roentgen- 
ographic examination, curettage of a suspected dental granuloma, es- 
pecially larger ones, is indicated. 


SUMMARY 


1. Inflammation is primarily a local response to injury of cells. The 
injurious agent considered in this paper is bacterial infection. The 
characteristics of the reaction are influenced by the type, virulence, 
and duration of the etiologic agent as well as by the ability of the 
tissues to react. The latter is dependent upon the inherent and ac- 
quired defense mechanisms of the body (phagocytosis, antibodies, 
etc.), and these in turn are modified by systemic influences (nutri- 
tional stages, age, etc. ). 

2. Acute inflammation represents the rapid mobilization and con- 
centration of defensive agents at the site of injury. It is an exudative 
reaction, i.e., various elements, both cellular and non-cellular, leave 
the blood stream and enter the tissues. Vascular dilatation and in- 
creased capillary permeability are principal mechanisms that bring 
this about. 

3. Chronic inflammation represents a response to repeated, pro- 
longed episodes of cellular injury. The essential feature of this type of 
inflammation is a reparative proliferation of connective tissue. 

4. Inflammation is a flexible phenomenon. It may oscillate from an 
acute to a chronic state and vice versa, as the host-parasite relation- 
ship fluctuates. Or, repair and recovery might take place subsequent to 
the disposal of the causative agent. 

5. Inflammation guides our therapy (a) by helping us identify the 
etiologic agent, (b) by mirroring the virulence of the causative agent, 
and (c) by the inherent behavior of the various tissue entities asso- 
ciated with the inflammatory reaction. 
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A Consideration of Topical Antibiotic 
Therapy in Dentistry 


Hotes T. Knicuton, D.D.S.* 


In the selection of a therapeutic agent one should always weigh its 
effectiveness and need for use against any possible harmful effects. 
The latter factor of possible harmful effects is relatively low for peni- 
cillin and certain other antibiotics ‘but is still a most important con- 
sideration. 

In recent reviews*"® the following potential dangers accompanying 
the use of antibiotics are discussed: (a) the possibility of sensitizing 
patients and thus influencing the later production of varying degrees 
of allergic manifestations, (b) a direct toxic effect, exclusive of allergic 
manifestations, (c) the development of antibiotic-resistant microor- 
ganisms, and (d) an influencing factor in the development of infec- 
tions due to antibiotic-resistant microorganisms. 

The possibility of harmful effects following the use of antibiotics 
should not discourage their use when they are definitely indicated. It 
is important, however, for a dentist to give careful consideration to the 
necessity for using an antibiotic and the safest effective method for its 
administration. Since the chief aim of this article is a consideration of 
topical antibiotic therapy, this method of administration will be com- 
pared with the use of antibiotics systemically. 


TOPICAL APPLICATIONS AS COMPARED WITH SYSTEMIC 
ADMINISTRATION OF ANTIBIOTICS 


Among the few advantages of topical applications, as compared 
with the systemic use of antibiotics, may be included (a) ease of ad- 
ministration and (b) less danger of producing severe anaphylactic- 
like shock in previously sensitized patients. It should be noted, how- 
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ever, that severe allergic reactions may follow the topical application 
of an antibiotic.* 

Important disadvantages of using antibiotics topically as compared 
with their systemic administration include (a) lack of penetration, 
(b) greater danger of sensitizing patients, and (c) greater tendency 
for production of local inflammatory reactions. 

The lack of penetration following topical application of antibiotics 
limits the indication for this method to relatively superficial lesions. It 
does not give the patient the safety factor of an adequate blood level, 
as is obtained by systemic administration, in order to protect against 
possible bacteremias originating from the lesions. 

The potential danger of sensitizing patients by topical application 
of antibiotics is a most important disadvantage. Evidence is available 
to suggest that sensitization to simple compounds is more likely to 
result when they are applied locally to injured areas, and repeated 
contact generally increases the chance of an individual's being sen- 
sitized.1 The danger of sensitizing patients is the chief reason the 
American Dental Association’s Council on Dental Therapeutics de- 
leted topical forms of penicillin from their list of accepted therapeutic 
agents.*° 

The production of inflammatory lesions in the mouth is another dis- 
advantage of topical application of antibiotics on oral mucous mem- 
brane surfaces. It is true that oral lesions may occur following systemic 
use of antibiotics, but they are more frequently observed following the 
use of lozenges or troches.’° 

In further comparisons it should be mentioned that prolonged local 
or systemic antibiotic therapy may influence the existing oral flora and 
allow (a) the development of antibiotic-resistant strains and (b) the 
superimposition of infections due to various antibiotic-resistant or- 
ganisms. 

Based on the previously mentioned disadvantages it is obvious that 
the topical use of antibiotics has many limitations. Lack of penetration 
alone restricts topical antibiotic therapy to relatively superficial lesions. 
Thus, further consideration will be limited to an evaluation of topical 
antibiotics in gingival and pericdontal therapy, in postextraction ther- 
apy, and in root canal therapy. 


EVALUATION OF TOPICAL ANTIBIOTICS IN GINGIVAL AND 
PERIODONTAL THERAPY 


It is possible to reduce the bacterial flora in the mouth temporarily 
by either topical or systemic use of antibiotics,* but similar results 
may be obtained with local antiseptics.'’ Since bacteria are seldom the 
primary etiologic agent or the sole contributing cause of gingivitis and 
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periodontitis, the use of antibiotics for their antibacterial effect must 
be considered as simply an adjunctive therapeutic aid. The most logi- 
cal way to accomplish a lasting reduction of bacterial overgrowth and 
irritating effects is by an adequate mechanical débridement of the in- 
volved areas and the correction of the various predisposing factors. In 
fact, in an appraisal of the development of periodontology from 1901 
to 1950, Leonard’* stated that the tendency has been away from the 
use of drugs in treating periodontal diseases. Based on such observa- 
tions, the possibility of slight beneficial effects due to topical antibi- 
otics is outweighed by the potential dangers of (a) sensitizing pa- 
tients, (b) contributing to additional irritating reactions, and (c) de- 
veloping resistant strains of bacteria. 


HOLMES T. KNIGHTON 


Antibiotics in Postgingivectomy Packs 


Continuing the consideration of topical antibiotics as an aid in per- 
iodontal therapy, it is of interest to mention their inclusion in perio- 
dontal packs applied after completion of a gingivectomy. The addition 
of Terramycin to eugenol and zinc oxide packs has been reported to 
afford some added beneficial effects.‘ In evaluating the need for the 
antibiotic it is well to remember that the packs have been used suc- 
cessfully for years without antibiotics. Thus, the routine use of an 
antibiotic for a slight added beneficial effect seems questionable in 
view of the everexisting possibility of sensitizing the patient to the 
antibiotic. 


Antibiotics in Fulminating Gingivitis 


A case can be made for the use of antibiotics as an adjunctive thera- 
peutic aid in acute fulminating cases of gingivitis.’ In such cases Gold- 
man and associates® stress that the antibiotic should be used sys- 
temically and that all necessary precautions should be taken to pre- 
vent any possible allergic reactions. Success in controlling the symp- 
toms of acute necrotizing gingivitis with topical applications of peni- 
cillin'** and a tetracycline** have been reported. Accepting the fact 
that the use of local antibiotics may aid in relieving acute symptoms, 
systemic administration still seems preferable because (a) there is less 
danger of sensitizing patients and (b) it provides blood levels of the 
antibiotic as an aid in preventing a deeper spread of the infection. 


Bacitracin—-Polymyxin B-Neomycin 


Troches containing bacitracin (200 to 300 units), polymyxin B 
(2000 units) and neomycin (5 mg.) have been suggested as an ad- 
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junctive treatment for gingival and periodontal lesions. There is little 
probability of sensitizing patients with the latter antibiotics, and fur- 
thermore they are rarely used systemically. In addition, Kutcher and 
associates’? found the reaction rate to bacitracin and polymyxin B was 
little, if any, greater than for placebo troches used in their experimen- 
tal series. 

Pressman and Bender" report a marked reduction in the oral bac- 
terial flora following the use of troches containing bacitracin, poly- 
myxin B and neomycin. Kozol® presents some evidence of a beneficial 
effect from topical applications of bacitracin as an adjunctive agent in 
the treatment of acute necrotizing gingivitis. In experimental studies 
at the Medical College of Virginia in reducing the oral flora with baci- 
tracin, polymyxin B and neomycin troches, we obtained results similar 
to those reported by Pressman and Bender.** In spite of this reduction, 
as indicated by the study of samples of saliva, we were unable to note 
any significant reduction in motile spirochetes deep in periodontal le- 
sions. In eight cases of acute necrotizing gingivitis in our experimen- 
tal series, we were unable to produce a significant reduction in acute 
clinical symptoms until the involved areas were mechanically dé- 
brided. 

It is possible that troches containing bacitracin, alone or with poly- 
myxin B and neomycin, may be the choice as a topical antibiotic to be 
used as an adjunctive therapeutic agent in treating acute gingival 
lesions. It should be stressed, though, that the latter statement is based 
more on the low potential for sensitizing patients than on sufficient 
proof of the need or efficiency of these troches. 


Nystatin 


In closing the considerations of topical application of antibiotics on 
the mucous membrane tissues in the oral cavity, a brief mention of 
nystatin is in order. Nystatin is derived from the organism Strepto- 
myces nourei and is effective against Candida albicans, the causative 
agent of thrush and other forms of moniliasis.? Systemic administra- 
tion of the drug has been used with wide range antibiotics, such as 
tetracyclines, to prevent the development of monilial infections that 
may follow their prolonged use.*° 

Success has been reported with the local use of nystatin by direct 
application of a suspension on the surface of dentures or in the form 
of troches in the treatment of monilial infections.*° 

Nystatin is well tolerated? and appears to be relatively nonsensi- 
tizing; therefore, if an oral lesion can be proven to be a monilial infec- 
tion, the topical application of this agent seems justifiable. 
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EVALUATION OF TOPICAL ANTIBIOTICS IN 
POSTEXTRACTION WOUNDS 


One of the most controversial phases of the subject of topical anti- 
biotic therapy in dentistry is in relation to its use in postextraction 
wounds, Zander and Clark** and Gold® have published adequate re- 
views and list extensive bibliographies on this subject. 

Although the incidence of postoperative infections from oral sur- 
gery is doubtless very small, even when antibiotics are not used, ex- 
tensive employment of these agents has been practiced in an effort to 
reduce complications." Opinions have varied as to the value of topical 
application of antibiotics following extractions. In general, though, it 
seems agreed that antibiotics cannot substitute for good oral surgery 
and are at best merely useful adjunctive therapeutic aids. 

Gold® suggests that topical antibiotics and sulfonamides may be 
recommended for use in sockets where there is evidence of infection 
or a gross inflammatory change. Along the latter line of thought he 
states that if there is no evidence of infection, or if infection is not ex- 
pected to occur, antibiotics and sulfonamides are not indicated. 

From a review of the literature and a discussion with oral surgeons 
the writer has been impressed with three main points: (a) a routine 
use of antibiotic cones or pastes as a preventive measure in all post- 
extraction wounds is neither necessary nor justified, (b) it is difficult 
to condemn dogmatically the use of topical antibiotics in selected 
cases when an oral surgeon feels they are definitely indicated, and 
(c) more controlled studies using placebos and all possible controls 
are needed for a final answer to this question. 

As has been stated previously, there is always a danger of sensi- 
tizing patients by the local use of antibiotics on abraded surfaces. If 
this therapy is used routinely in postextraction sockets it may con- 
tribute to sensitization of many patients. If such applications are 
limited to selected areas where there is a proven need, the danger is 
less because fewer patients will be exposed to the antibiotic. 


EVALUATION OF TOPICAL APPLICATION OF ANTIBIOTICS IN 
ROOT CANAL THERAPY 


Sommer and associates" list the following possible disadvantages to 
the use of topical antibiotics in root canal therapy: (a) the possibility 
of sensitizing patients to penicillin or other antibiotics sealed into the 
root canal, (b) the possibility of producing reactions in patients al- 
ready sensitized to penicillin or other antibiotics, (c) the possibility 
of producing organisms resistant to penicillin or other antibiotics, (d) 
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the possibility that the antibiotic may be carried over into the culture 
medium with an absorbent point when a culture is being taken, thus 
inhibiting growth in the medium and contributing to false negative 
cultures, and (e) the known fact that some organisms found in the 
root canal and in periapical infections are not sensitive to any pres- 
ently available antibiotic. 

A consideration of the above-listed disadvantages is included in the 
following evaluation. 

Since antibiotics are applied in the pulp canals, only a small per- 
centage of the agent comes in contact with living body tissues. The 
latter statement is evidence for the assumption that the dangers of (a) 
sensitizing patients or (b) producing reactions in previously sensitized 
patients is less than when troches are used in the oral cavity. 

There is a possibility of producing resistant strains of bacteria 
through use of antibiotics in root canals, but this factor alone is not 
important enough to contraindicate this therapy. In the first place, the 
hazard is far less than in the use of troches, since so many more vari- 
eties of bacteria are subjected to the latter. In the second place, it is 
possible to keep a high concentration in the root canals from one pe- 
riod of application to another. 

The best means of determining whether an agent has been success- 
ful in sterilizing a root canal is the use of bacterial cultures. The carry- 
over effect of antibiotics on absorbent points used to collect samples 
for culturing may be inhibitory to the growth of viable bacteria and 
result in false negative cultures. The latter disadvantages can be con- 
trolled if known inhibitors of antibiotics are incorporated in the cul- 
ture media, but it is not possible to find an inhibitor for every antibi- 
otic. In addition, some inhibitors such as penicillinase must be added 
relatively close to the time of using the medium. 

Grossman and associates’ feel that false negative cultures following 
the use of bacitracin, streptomycin and penicillin can be reduced to a 
negligible factor by the following procedure: (a) inclusion of peni- 
cillinase (to inhibit penicillin), (b) inclusion of cystine (to inhibit 
streptomycin ), and (c) drying the canal three times with an absorbent 
point, then culturing a fourth point applied to the canal. 

The last of the objections listed previously in regard to organisms 
that are resistant to all known antibiotics cannot be denied. 

If antibiotic therapy constituted the most efficient method of treat- 
ing infected root canals it would be logical to advocate its use in spite 
of the possible disadvantages. On the other hand, in view of the suc- 
cessful method of treating root canals with other drugs, such as para- 
chlorphenol,** it is difficult to support the claims for antibiotic supe- 
riority. 











i]- 
)i- 





HOLMES T. KNIGHTON 107 


In summary, it is probably more logical to limit antibiotic therapy 
to selected cases. The latter would include treatment of pulp canals 
containing bacteria sensitive to antibiotics but resistant to local anti- 
septics. 


SUMMARY 


Topical antibiotic therapy has a very limited role in dentistry. The 
potential dangers of sensitizing patients and of contributing to the pro- 
duction of antibiotic-resistant strains of bacteria far outweigh any 
slight advantages to be gained through use of antibiotic troches, mouth 
washes and dentifrices. 

A review of literature shows a difference of opinion relative to the 
use of antibiotic cones and ointments in postextraction wounds. In 
general, it seems agreed that (a) antibiotics cannot be substituted for 
good oral surgery, and (b) the routine use of topical antibiotics in 
postextraction wounds is not indicated. 

It is suggested that the use of antibiotics in root canals should be 
limited to selected cases. Such cases would include treatment of canals 
that fail to respond to careful treatment with antiseptics such as para- 
chlorphenol or other suitable local antiseptics and germicides. 
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Systemic Therapy with Antibiotics 


Davip WEIsSBERGER, D.M.D., M.D.* 


The most satisfactory therapeutic results are obtained with anti- 
biotics when bactericidal concentrations of the antibiotics are main- 
tained, and when the host defense factors are operating satisfactorily. 
The bactericidal concentration of an antibiotic can best be maintained 
by systemic use, either by the route of oral ingestion or by parenteral 
intramuscular injection. 

A second reason for using an antibiotic systemically is the reduced 
hazard of inducing sensitization in the patient to the antibiotic. The 
local or topical use of antibiotics in the form of ointments, troches, and 
pastes is to be discouraged, because of the greater risk of sensitizing 
the patient. 


INDICATIONS FOR THE USE OF ANTIBIOTICS 


As in other specialties of the healing arts, many in dentistry are 
using antibiotics indiscriminately. However, in a hospital type of prac- 
tice, at the present time, severe complications of dental and oral infec- 
tions are infrequently observed. In a period of ten years, only two 
cases of osteomyelitis of the mandible have been treated. Both of these 
cases could have been prevented if antibiotics had been used early in 
the course of treatment. 

Dental infections are probably just as frequent as in the era before 
antibiotics, but the duration, severity, and complications have de- 
creased. In many instances, surgical intervention has become unnec- 
essary. There is little doubt that better surgical judgment, as well as 
greater consideration of host factors, has contributed to improvement 
in the treatment of dental and oral infections. 

The routine use of antibiotics in all dental and oral surgical pro- 
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cedures is to be condemned. The antibiotic treatment of minor lo- 
calized infections of the oral mucous membranes is unjustified. 

It is difficult to make hard and fast rules for the use of antibiotics. 
However, some general principles can be outlined. 


Treatment of Infections 


Systemic use of antibiotics in acute infections arising from teeth 
and/or their supporting structures is directed towards the following: 

1. Prevention of spreading of infection following exodontia. 

2. Control of acute infection, preparatory to endodontic therapy. 

3. Resolution of oral infections. 

4. Localization of infection preparatory to early local or surgical 
intervention. 


Prevention of Infections 


Systemic use of antibiotics is indicated as a preventive measure in 
the following instances: 

1. To prevent or minimize infections arising from extensive oral 
surgical procedures. : 

2. To prevent infections in the oral cavity when accidental trauma 
has occurred. 

3. To prevent infections arising from minor surgical procedures 
when host factors are not operating satisfactorily. 

4. Prevention of the effects of transient bacteremias associated with 
exodontia or other surgical manipulations in patients with a history of 
rheumatic fever with valvular heart disease, or in congenital heart dis- 
ease. 

After consideration of these general principles, the following is a 
list of specific conditions in which antibiotics have been employed 
systemically. This list represents a selection of 1000 cases in which 
antibiotics were used to treat or prevent infections in the oral cavity, 
or in areas adjacent to it: 


Acute dento-alveolar abscess Acute suppurative infections of the 

Cellulitis major salivary glands 

Ludwig’s angina Oral antral fistulae with sinusitis 

Parapharyngeal infections arising from Mucous membrane infections in agran- 
needles used in anesthesia ulocytosis and in agammaglobuli- 

Vincent’s infection nemia 

Infections following surgery or trauma __ Infections of mucous membranes pri- 

Pericoronitis marily involved with pemphigus 


Osteomyelitis 
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Antibiotics were used prophylactically before and after oral surgery 
in all patients having a history of 


Rheumatic fever, with or without val- Uncontrolled diabetes 


vular heart disease Addison’s disease 
Congenital heart disease Cortisone intake in large doses 
Agranulocytosis Lupus erythematosis 
Aplastic anemia Hemophilia or other hemorrhagic dis- 
Agammaglobulinemia eases (to prevent septic clots ) 


Antibiotics were also used pre- and postoperatively in 


Compound fractures Closure of oral antral fistulae 
Enucleation of large bone cysts to ef- Removal of teeth in x-ray treated areas 
fect primary closure Replacement of avulsed teeth 


In osteotomies and other major oral 
surgical procedures 


CHOICE OF ANTIBIOTICS 


The choice of an antibiotic should ideally depend upon the identi- 
fication of the causative bacteria. In acute dental and oral infections it 
is seldom possible to isolate causative organisms because of contami- 
nation of the culture by the normal flora of the mouth. In a very few 
cases representing postsurgical infections, culturing of material re- 
moved from the oral cavity has revealed the presence of pathogenic 
microorganisms which are usually not present in the oral cavity. On 
the basis of this finding, an appropriate antibiotic may be selected. 
When an exudate is available, such as in spontaneous or surgical drain- 
age of an infected area, the material may be cultured and the organ- 
ism identified. In all instances when material is available for bacteri- 
ologic culture, sensitivity tests with various antibiotics should be 
ordered. 

Example of Sensitivity Test 
Few non-hemolytic streptococci 
SENSITIVITY TESTS 


Penicillin — Moderate Terramycin — None 
Streptomycin — Moderate Aureomycin — None 
Chloromycetin —- Good Achromycin — None 


Erythromycin — Moderate 


In most acute dental and oral infections, it is not possible to obtain 
accurate information relative to the bacteria involved or the sensi- 
tivity of the organisms to the various antibiotics. In the antibiotic 
treatment of these infections, one must realize that most of them are 
caused by gram-positive cocci, that is, streptococci and staphylococci. 
This information, added to the fact that clinical experience has proven 
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penicillin to be very effective in the treatment of acute dental infec- 
tions, makes it the antibiotic of choice. Other antibiotics are available, 
and will be discussed. 

At this point, it is well to emphasize the necessity of becoming 
familiar with the available antibiotics, and to select some of these that 
have been proven to be useful by your colleagues or by sound clinical 
investigation. Some antibiotics have as many as 20 trade names for 
the same basic material. It is advisable to know the pharmacology of 
the basic antibiotic substance, and thereby minimize confusion. 

The antibiotics used most frequently in the treatment of acute den- 
tal infections are: 
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1. Penicillin 

2. Erythromycin (TIlotycin ) 

3. Tetracyclines 
a. Tetracycline hydrochloride (Achromycin ) 
b. Chlortetracycline (Aureomycin ) 
c. Oxytetracycline (Terramycin ) 

4. Dihydrostreptomycin 

5. Chloramphenicol (Chloromycetin ) 


Penicillin 


The forms of penicillin most frequently employed are tablets for 
oral ingestion, and aqueous and repository forms for injection. 

Oral Route. Approximately one-fourth of the ingested penicillin 
tablet is absorbed. This is due to the destruction of the antibiotic in 
gastric juices. Penicillin G is used in tablets, and more recently peni- 
cillin V has proven to be very effective because of its relative stability 
in the gastric juices. The dosage unit most frequently prescribed is 
200,000 units per tablet. 

Injectable Forms. Procaine penicillin in solution is the form most 
commonly used for injection. It is absorbed slowly from the site of in- 
jection, and is referred to as a repository preparation. A therapeutic 
blood level is reached within 1 to 3 hours, and persists for 20 to 24 
hours. There are other forms of repository penicillin available. Benza- 
thine penicillin G is used occasionally. It may produce an effective 
blood level for 1 to 4 weeks, depending on the size of dose. This is 
usually not necessary in dental infections and, furthermore, when used 
in individuals who are allergic to penicillin, it may induce an added 
hazard because of its prolonged action. The concentration of procaine 
penicillin most frequently employed is 300,000 units per cubic centi- 


meter. 
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Aqueous penicillin is used for injection when rapid achievement of 
a therapeutic blood level is required. After a single injection of 
aqueous penicillin, a peak blood level is reached within 15 to 30 min- 
utes. It is excreted very rapidly, so that the dose must be repeated at 
3 to 4 hour intervals. The concentration of aqueous penicillin G for in- 
jection is usually 100,000 units per cubic centimeter. Aqueous peni- 
cillin is frequently used simultaneously with procaine penicillin in 
severe infections, in order to produce rapidly, and maintain, a thera- 
peutic blood level. 

Therapeutic Uses and Contraindications. Penicillin is effective in 
the vast majority of dental and oral infections. Causes of failure of 
penicillin therapy are inadequate dosage schedules, tardy initiation 
of therapy, infections due to bacteria insensitive to the antibiotic, 
development of bacterial resistance, and omission of appropriate sur- 
gical measures. Contraindications for its use are frequently dependent 
on the fact that it is a potent sensitizing agent and is capable of pro- 
ducing adverse reactions. A knowledge of some of these reactions is 
important, in order to elicit a pertinent history from the patient. 

Skin eruptions are the most common type of allergic response to 
penicillin. Dermatitis may appear after oral or parenteral use. The 
cutaneous involvement may be urticarial, erythematous, or exfoliative. 
At times, it is accompanied by fever, painful swollen joints, muscle 
pain, and lymphadenopathy. The most severe type of allergic re- 
action is anaphylactic shock, which may be fatal. Less severe allergic 
reactions are asthma and angioneurotic edema. Therefore, one should 
inquire in all cases about the previous response to penicillin therapy, 
and also about the presence of allergic disorders. The latter point is 
important because there are a few people who have escaped penicillin 
therapy but who have a history of allergic disorders such as hay fever, 
allergic asthma, or allergic skin disorders; in these persons the use of 
parenteral penicillin is definitely contraindicated. In many of these 
patients, penicillin by oral ingestion may provoke adverse reactions. 
However, fewer severe reactions are induced by oral ingestion. In a 
history in which the less severe reactions to penicillin have occurred, 
and when bacteriologic and sensitivity tests have demonstrated the 
over-all therapeutic value of penicillin, therapy may be employed by 
the oral route, but under close observation. 

If and when reactions do occur, the drug is withdrawn and anti- 
histamines are usually administered. The antihistaminic agent most 
frequently used is Benadryl, available in 50 mg. capsules, which is 
given 3 to 4 times daily. In more severe cases, Benadryl is available 
as a sterile solution, and may be given by slow intravenous injection. 
The dose for intravenous use is 50 mg. When a very severe reaction 
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is encountered, such as acute asthma or anaphylactic shock, epineph- 
rine (Adrenalin) is indicated. Epinephrine is available in sterile 
ampules in a concentration of 1:1000; it is injected subcutaneously. 
The adult dose is 0.2 to 0.5 cc. and the dose for children is 0.1 to 0.3 
ce. It may be repeated at 15 to 30 minute intervals. If the sub- 
cutaneous route fails, 0.1 cc. of epinephrine may be given intra- 
venously at 1-minute intervals. 

An important rule to follow after injection of snail penicillin is 
to have the patient wait in your office for at least 20 minutes, and to 
have available the emergency measures suggested above. 

Dosage of Penicillin. For Treatment of Acute Infections. In the 
common dento-alveolar infections and other minor infections of the 
oral cavity, such as Vincent’s infection and pericoronitis, the oral 
route is effective. Penicillin G tablets containing 200,000 units are 
prescribed to be taken one tablet four times a day. The tablets are 
taken at least 30 minutes before meals or 2 hours after the last meal. 
Penicillin V in the same dose may be given without regard to meals, 
because of its stability in the gastric juices. Penicillin V is more 
frequently used than penicillin G for oral ingestion. Sufficient tablets 
should be prescribed to maintain a therapeutic blood level for at least 
2 to 3 days after all symptoms have subsided. After 48 hours of therapy 
with penicillin, some definite regression of symptoms should follow, 
such as reduction in fever and reduction and localization of infection. 
Most of these minor infections can be treated on an ambulatory basis. 

If injectable repository penicillin is believed to be more reliable, 
because of lack of cooperation by the patient in taking pills regularly, 
or if some gastro-intestinal disturbance exists in which there is diffi- 
culty in assuring proper dosage, then repository penicillin may be 
used. For this purpose, procaine penicillin is used. The concentration 
is usually 300,000 units per cubic centimeter, the dose being 1 cc. A 
variety of disposable units for injection are available. For injection of 
procaine penicillin, an intramuscular site is selected, usually the but- 
tocks but sometimes the deltoid muscle. If procaine penicillin is used, 
injection must be repeated in 24 hours in order to maintain a proper 
blood level. The patient under treatment should receive one injection 
every 24 hours. 

Therapy with penicillin should be effective within 36 hours. If 
symptoms increase or if no change is observed after 3 to 4 days of 
therapy, then further treatment with penicillin is usually ineffective, 
and other antibiotics should be considered. If exodontia is anticipated, 
it is good practice to delay it until the infection has been brought 
under control. In some cases, drainage through the canal of the tooth 
may be instituted before antibiotic therapy has been started. 
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In more severe infections, such as cellulitis of the facial tissues or 
the floor of the mouth, and in Ludwig's angina, hospitalization is 
advisable. In these acute severe infections it is more effective to start 
on a regime consisting of an injection of aqueous penicillin, 1 cc. con- 
taining 100,000 units of penicillin G, and an injection of 1 cc. of 
repository procaine penicillin containing 300,000 units of penicillin to 
be given simultaneously. Some persons inject 600,000 units of pro- 
caine penicillin. There are some injectable forms of penicillin avail- 
able containing a mixture of 100,000 units of soluble aqueous penicillin 
G and 300,000 units of procaine penicillin. 

If and when surgery is indicated, such as surgical drainage of an 
abscess, it is usually done only after control of the infection has been 
demonstrated. Indications for exodontia are usually considered in a 
similar manner. Penicillin therapy may be tapered off by substituting 
oral forms of penicillin after injections of procaine penicillin have 
proven effective. It is important to continue penicillin therapy, or 
any antibiotic therapy, for several days after regression of symptoms. 

In all therapy with antibiotics for acute infections, other well 
established principles of therapy should be applied. Bed rest, hydra- 
tion, nourishment, and medication for pain are still important. In some 
very severe forms of cellulitis, such as Ludwig's angina, combinations 
of antibiotics have proven very effective. The combinations of anti- 
biotics used are aqueous penicillin injected every 4 hours, 100,000 
units or more, and a separate injection of 0.25 grams of dihydro- 
streptomycin, every 4 hours. This is about the only indication in dental 
infection for the use of dihydrostreptomycin. In such severe cases, 
interference with breathing may be present so that emergency 
tracheotomy kits should be readily available. 

For Prophylaxis. The prophylactic use of penicillin is extremely 
effective when employed by the oral route or when given by injection. 
The indications for prophylactic use of penicillin have already been 
mentioned. If prophylactic penicillin is used before exodontia or 
other oral surgery, it should be administered the day before the opera- 
tion, the day on which surgery is done, and for several days there- 
after. In cases of accidental trauma, the penicillin should be ad- 
ministered as soon as possible after the patient is seen, and penicillin 
therapy should be maintained for 4 to 6 days or more. When prophy- 
lactic penicillin is indicated, the preferred route is intramuscular in- 
jection of 300,000 units of procaine penicillin; this dose should be 
repeated daily for several days. 

Special attention must be given to the patient with a history of 
rheumatic fever, with or without valvular heart disease, and also to 
patients having congenital heart disease. Penicillin or other anti- 
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biotics are used in these cases to prevent the effects of transient bac- 
teremias associated with exodontia or other types of oral surgical 
procedures. 

TREATMENT OF CHOICE. 

1. One-half hour before operation, the patient should receive 
300,000 units of aqueous penicillin G and 300,000 to 600,000 units of 
procaine penicillin intramuscularly. 

2. Eighteen to 24 hours after the operation, the patient should 
receive 600,000 units of procaine penicillin G intramuscularly. This 
dose of procaine penicillin may be repeated in 24 hours. 

ALTERNATIVE TREATMENT. The patient should be given a prescription 
for 24 tablets of penicillin G containing 200,000 units per tablet, or 
penicillin V. The instructions should be to take 1 tablet every 4 hours 
for the day before surgery, the day of surgery, and the 2 succeeding 
days after surgery. 

When penicillin is contraindicated because of previous allergic re- 
action, erythromycin may be used. 


Erythromycin (Ilotycin) 


Erythromycin is not a broad spectrum antibiotic. Its range of effec- 
tiveness closely parallels that of penicillin. It is useful in dental in- 
fections whenever penicillin has proved effective. It may also be used 
prophylactically whenever the indications exist. Acute infections are 
treated by oral ingestion of enteric coated tablets containing 200 mg. 
of erythromycin. One tablet is given every 4 to 6 hours. This dose is 
maintained for 3 to 4 days after infection subsides. In severe infections 
it may be given intravenously by slow infusion; the dose is usually 
0.5 gram. Nausea, vomiting, and diarrhea may occur, but usually are 
not serious. 

As with all antibiotics, there may develop an overgrowth of non- 
susceptible organisms. In dental infections, in which prolonged use 
of antibiotics is rarely indicated, these super-infections rarely occur. 
For prophylactic use of erythromycin the same dosage schedule is 
used, but it is usually started one day before surgery. 


Broad Spectrum Antibiotics—The Tetracyclines 


The tetracyclines are frequently used in dental and oral infections. 
They are not only effective against the usual bacteria associated with 
these infections, but are often beyond the usual dental needs. They are 
employed by the oral route when there is a history of allergic re- 
action to penicillin or adverse reactions with previous use of eryth- 
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romycin. Also, when sensitivity tests on bacteria isolated from dental 
infections suggest the superiority of the tetracyclines, they may be 
used with effectiveness. Otherwise, penicillin still remains the anti- 
biotic of choice. 

The tetracyclines are capable of producing adverse reactions. The 
most frequent complaints, even when used for short periods, are re- 
ferable to the gastro-intestinal tract and mucous membranes. The 
symptoms may be mild nausea, vomiting, or epigastric distress. 
Diarrhea may occur, and it may be the forerunner of severe gastro- 
enteritis caused by super-infection. The mild symptoms are usually 
controlled by administering the antibiotic at meal time or with milk. 
The mucous membranes of the mouth are frequently affected with 
stomatitis, glossitis, or black hairy tongue. Monilial infection of the 
oral cavity is not uncommon. However, the mucosal changes disappear 
upon withdrawal of the antibiotic. In most infections originating in 
the oral structures, prolonged antibiotic therapy is not necessary, so 
that serious adverse reactions are infrequent. However, super-infec- 
tions in the gastro-intestinal tract may occur with organisms that 
are resistant to the tetracyclines, and may be fatal. Mere withdrawal 
of the antibiotic is not sufficient; the organisms associated with the 
super-infection must be identified, and proper therapy must be 
instituted. 

Distinct advantages of the tetracyclines are oral efficacy, relatively 
low toxicity, and a wide range of antibacterial activity. The most com- 
mon method of administering tetracyclines is oral ingestion. 

Tetracycline hydrochloride (Achromycin) is the most frequently 
used tetracycline. It is employed in place of penicillin or erythromycin, 
when contraindications to these antibiotics are present or when sen- 
sitivity tests suggest tetracycline hydrochloride superiority. It is also 
used when infections under treatment with other antibiotics fail to 
respond or become more severe. 

Tetracycline hydrochloride is used in capsule form. Each capsule 
contains 250 mg. The usual adult dose is one capsule (250 mg.) 
every 6 hours, day and night. For severe infections, the dose may be 
increased. Solutions of tetracyclines are available for intravenous use 
in severe infections. Only one familiar with their use by this route 
should attempt to administer them. Tetracyclines are effective for 
prophylactic use. (The indications for prophylactic use of antibiotics 
have been mentioned earlier.) The dose is the same as that for the 
treatment of acute infections. The antibiotic should be started one day 
before surgery. 

Chlortetracycline hydrochloride (Aureomycin) is infrequently used. 
Other antibiotics are available which are effective, and produce less 
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adverse gastro-intestinal and mucosal symptoms. However, occa- 
sionally, specific indications for its use may exist. These indications 
are similar to those mentioned for tetracycline hydrochloride. The 
antibiotic is available in capsule form in a concentration of 250 mg. 
It is administered by the oral route, and with meals or milk. The dose 
schedule is one capsule every 6 hours. 

Oxytetracycline hydrochloride (Terramycin) is used infrequently 
in dental infections. The indications for its use are similar to those 
for the other tetracyclines. It is available in capsules or tablets in a 
concentration of 250 mg. The dose schedule is the same as for the 
other tetracyclines. When children with infections are being treated 
with the tetracyclines, syrups and elixirs are available. The concen- 
tration is usually 100 mg. per 4 cc. or one teaspoonful. The dose 
schedule is one teaspoonful every 6 hours, day and night. 


Chloramphenicol 


Chloramphenicol (Chloromycetin) is rarely used in dental infec- 
tions. It should only be used when no other antibiotic is either useful 
or available. It is extremely toxic and affects primarily the bone 
marrow, producing granulocytopenia, thrombocytopenia, and aplastic 
anemia. 
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Premedication in Valvular or Congenital Heart Disease 


for the Prevention of Subacute Bacterial Endocarditis 


I. B. Benper, D.D.S.* 


The relationship of oral sepsis to valvular heart disease has long 
been appreciated by the medical profession. Dentists only recently 
have realized the possible danger following oral surgery or even 
simple prophylaxis in patients with a history of congenital or valvular 
heart disease. The prevention of the more common valvular heart 
ailment, subacute bacterial endocarditis, is an important consideration 
for both dentist and physician. 

Subacute bacterial endocarditis is an infection of the endocardium 
by microorganisms of low virulence. It is due to an infection of a 
heart valve that was previously damaged as a result of rheumatic 
fever or congenital defect of the heart. The lesions are produced by 
direct infections from the blood stream. The circulating bacteria as 
they travel through the blood stream establish themselves on the pre- 
disposing lesions, such as a roughened valve of the heart. The valve 
becomes infected and damaged by the microorganisms. The injured 
tissue becomes covered by fibrin, which protects the arrested organism 
from the action of the phagocytes and thus enables it to set up a local 
infection. 


CLINICAL MANIFESTATIONS 


Clinically, the disease is characterized by dyspnea, rapid heart 
action, systolic murmur, fever, chills, enlarged spleen, joint pains, 
petechiae, clubbing of the fingers, and heart failure. Distinct oral 
manifestations are the petechial spots that are present on the oral 
mucosa, especially in the region of the hard and soft palate. This 
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may be an embolic phenomenon or the result of an altered state of 
capillary permeability. 

In about 90 per cent of the cases a positive blood culture can be 
demonstrated. The presence of the microorganisms in the blood dur- 
ing the disease is not continuous. It may be intermittent. Sometimes 
three or more blood samples have to be taken to isolate the organisms. 
In the other 10 per cent of the cases the patient may have all of the 
clinical symptoms but no demonstrable positive blood cultures, but 
on postmortem examination microorganisms are found on the diseased 
valve. It might well be that ulcerations from the local infection are 
not too extensive and the bacteria are not discharged into the blood 
stream, or the lack of positive cultures may be due to the efficient 
clearing mechanism of the reticulo-endothelial system. There is an- 
other type, a small percentage that has no bacteria either in the heart 
or in the blood stream and yet manifests all the symptoms. This is 
known as the verrucal form, with formation of shreds of fibrin. The 
fibrin breaks down and acts as a chemical irritant or as small emboli, 
producing ulcerations of the valvular lesion. 

The disease occurs in the male slightly more often than in the 
female. It is rare under the age of fifteen, and it occurs in 62 per cent 
of the cases between the ages of fifteen and thirty-five. It is usually 
gradual and insidious in onset. In about one-third of the cases the 
onset is sudden and dramatic. 


MICROORGANISMS 


In 87 per cent of the cases of subacute bacterial endocarditis, the 
offending organism is of the Streptococcus viridans group, a bacterium 
that is predominantly present in the oral cavity. Others that are more 
commonly found are Staphylococcus albus and Staph. aureus, pneu- 
mococci, and hemolytic streptococci. A vast number of other bacteria 
have been isolated from the blood stream, including almost all of the 
microorganisms found in the oral cavity. Even lactobacilli and the 
Candida group have also been reported. 


MORTALITY 


Subacute bacterial endocarditis, prior to the penicillin era, was 
considered an almost 100 per cent fatal disease, although an occa- 
sional spontaneous cure was reported. In a recent study covering a 
period of four years in the British Isles, sponsored by the Medical Re- 
search Council, 442 cases of subacute bacterial endocarditis were 
followed throughout their entire course. It was found that if the 
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disease was treated immediately with penicillin, the mortality was 
about 14.5 per cent during the treatment period, but the mortality 
rose to 27.5 per cent after six months and to 48 per cent after one 
year. Among elderly patients, aged fifty and above, the mortality 
was 73 per cent. Arteriosclerotic changes contribute considerably to 
the danger from the disease, and patients over age fifty who contract 
subacute bacterial endocarditis are generally dead within three or 
four years. 

As a result of the invasion by bacteria, the heart valves become 
eroded. Fibrosis sets in, and there is distortion of the valve. Heart 
failure results from the malfunctioning valve, and this is the immediate 
cause of death. The greater the degree of heart failure, the greater is 
the mortality. Even though death may be reported as due to heart 
failure, it may actually be due to subacute bacterial endocarditis. The 
heart fails as a mechanical pump as a result of the infection. 


PORTALS OF ENTRY 


Although in the majority of instances of subacute bacterial endo- 
carditis no distinct focus of infection or portal of entry can be demon- 
strated, in many the origin of infection can be traced to an upper 
respiratory infection, or to major and even minor operative procedures. 
As a result of operative procedures, organisms are discharged from a 
focus of infection, enter the blood stream, and produce a bacteremia. 
This initiates a metastatic or focal infection. The development of sub- 
acute bacterial endocarditis following manipulation of a focus of in- 
fection is a classic example of the focal infection phenomenon. 


TRANSIENT BACTEREMIAS 


Transient bacteremias occur in many surgical procedures. They 
have been demonstrated following curettage of the uterus, surgery 
of the urethra, appendectomy, tonsillectomy, irritation of foci such as 
the prostate, furuncles, tonsils, and gums. Even a physiologic process 
such as menstruation has been shown to give rise to a bacteremia. 

Transient bacteremias following extraction of teeth have been re- 
ported by numerous investigators. Ever since Horder in 1908 reported 
the relationship of oral sepsis to subacute bacterial endocarditis, 
numerous case reports of the development of subacute bacterial endo- 
carditis following the extraction of teeth have been reported. It has 
been shown by various investigators that from 40 to 50 per cent of 
cases of subacute bacterial endocarditis develop in patients with a 
history of valvular heart disease following extraction of teeth. 
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The disease may develop within one day to four months following 
dental manipulation. In most instances the medical history is inade- 
quate. Unfortunately the physician does not inquire diligently re- 
garding such operations as extraction of teeth. Oftentimes, after the 
diagnosis has been established, further inquiries reveal the history of 
dental manipulation, but many times it is not recorded. 





Dental Bacteremias 


Transient bacteremias following tooth removal have been reported 
by a host of investigators. However, the incidence of bacteremia 
following extraction of teeth occurs more frequently than has been 
realized heretofore. The incidence has been variously reported to be 
from 10 to 85 per cent. The variation is probably due to differences 
in laboratory and clinical techniques. Actually, it can be considered 
to occur every time teeth are removed. 

It is an established fact that extraction of teeth is followed by a 
transient bacteremia which is demonstrated by growth of bacteria in 
blood culture flasks. Various types of microorganisms are present in 
the mouth; the most predominant and the one occurring in the great- 
est number is Streptococcus viridans. These are recovered from the 
blood stream more often than any of the others because they occur in 
the oral cavity in the greatest number. Any microorganism present 
in the oral population can gain entry into the blood stream as a result 
of trauma during extraction. The streptococci have no priority of entry 
into the circulation. Organisms other than the streptococci should not 
be considered as contaminants when they are recovered from the 
blood stream. 

They are not contaminants because when three samples of blood 
during the bacteremia studies are examined, first before extraction, 
second immediately after, and third ten minutes after extraction, the 
first sample of blood demonstrates no growth upon culture. If contam- 
ination is a factor, then growth should be present in the first blood 
culture flask. The second sample has the greatest amount of bacterial 
growth. The third sample has a marked reduction in the number of 
positive cultures. More important, the bacteria recovered from the 
third sample invariably disylay the same organism that is present in 
the second sample. 


Similarity of Bacteremias 






Postextraction bacteremia resembles the bacteremia of subacute 
bacterial endocarditis in four important respects: (1) The strep- 
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tococcus is the responsible organism in 87 per cent of all cases of sub- 
acute bacterial endocarditis. It is likewise the organism most 
frequently isolated in postextraction bacteremia, occurring in about 
75 per cent of the instances. (2) The number of organisms per 
milliliter of blood is very small in both types of bacteremia. (3) The 
organisms can be cultured by the same method. (4) Almost every 
type of organism found in the oral cavity has been reported as the 
offending organism in subacute bacterial endocarditis. 

However, it should be pointed out that the two bacteremias are 
truly not similar. Postextraction bacteremia is considered transient 
and benign, while the intermittent bacteremia of subacute bacterial 
endocarditis is a manifestation of a pathologic entity. The relationship 
of the two bacteremias has been emphasized more recently by Cates 
and Christie, of the British Medical Research Council. Their studies 
emphasize what was mentioned before, that 48 per cent of all cases 
of subacute bacterial endocarditis manifest signs of dental sepsis or a 
history of tooth extraction. 


CLINICAL FACTORS 


There are numerous clinical factors that influence postextraction 
bacteremia, If these can be controlled, it may be possible to control 
the bacteremia and thus prevent the complication of the development 
of subacute bacterial endocarditis. 


Sterilization of the Operative Site 


Since bacteria are constantly present in the gingival sulcus, and the 
trauma of extraction forces the bacteria into the blood stream, any 
procedure that would effect the reduction of the number of bacteria 
would naturally affect the resultant bacteremia. 

Complete sterilization of the gingival sulcus is impossible, but nu- 
merous methods can be used to reduce the number of microorganisms 
in and around the area. Some have advocated the cauterization of 
the gingival sulcus; others, the use of detergents or iodine solu- 
tions. The use of an antibiotic troche composed of bacitracin, neo- 
mycin and polymyxin, known as “Wybiotic Troches,” has proved to be 
very effective. There is a marked reduction in the bacterial population 
count of the oral cavity. The reduction in some instances is as high as 
99 per cent. It also can be demonstrated that this reduction is sus- 
tained for four to six hours, whereas chemical agents are effective for 
20 to 30 minutes. At the end of the respective times the bacterial 
counts jump back to their original number. 
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Not only does the antibiotic troche reduce the bacterial population 
of the oral cavity, but it also has an effect on the resultant bacteremia. 
The bacteremia incidence is reduced from 85 per cent in the control 
series to 53 per cent after using only one troche, a reduction which is 
as effective as parenteral use of 400,000 units of penicillin. This 
method of sterilization also serves to reduce the number of organisms 
in the entire oral cavity, and thus may aid in healing and prevent 
complications. This approach to sterilization of the oral cavity is 
similar to the one used by the abdominal surgeon to reduce the in- 
testinal flora prior to abdominal surgery. 

Sterilization of the site of operation has an effect similar to reduc- 
ing the size of the inoculum, a consideration that is basic in the pro- 
duction of infection. Therefore, there is less likelihood of bacteria 
getting into the blood stream, or the number of organisms are reduced 
to such an extent that a secondary focus cannot develop. 


Anesthesia 


The type of anesthesia to be used in these patients has been de- 
bated at length by proponents of general and local anesthesia. The 
protagonists of general anesthesia claim that puncture of the injection 
site with local anesthesia may introduce microorganisms into the tissue 
and perhaps into the blood stream before any surgery is performed. 
This danger can be easily eliminated by the use of the antibiotic 
troche, drying the area, and sterilizing the injection site. 

The advocates of local anesthesia claim that the use of epinephrine 
or other vasoconstricting agents in conjunction with the anesthetic 
agent compresses the capillaries and thus constricts the blood vessels, 
thereby preventing the dissemination of the organism. The vasocon- 
strictors present in the concentration used in local anesthetics con- 
strict only at the injection site to maintain the anesthetic so that it can 
exercise its function. They do not compress the capillaries at the site 
of extraction, for example, following a mandibular block. 

Conclusive evidence that epinephrine plays no role was shown in 
a comparative study. Without the use of epinephrine, blood samples 
displayed an incidence of 83 per cent positive cultures, while with 
epinephrine, 87 per cent were positive. 

The advantage of the use of local over general anesthesia has some 
basis in that it has been shown that procaine inoculated sub- 
cutaneously into rabbits increases the bactericidal and phagocytic 
power of the blood, thus aiding the reticulo-endothelial system in de- 
stroying the organisms that may gain entry into the blood stream. 
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Trauma 


Trauma is one of the most important factors in producing bac- 
teremia. Such factors as the degree of laceration of the venules and 
capillaries creates the entrance through which bacteria enter the 
blood stream. The number of teeth extracted at one session and the 
forcefulness of manipulation are related to the degree of trauma. 
Hence, an increase in bacteremia can be expected. This is demon- 
strated repeatedly when blood samples are cultured from patients 
who are exposed to increased trauma during the removal of teeth. 

Almost all investigators agree on the factor of trauma, but some 
find a relationship only between the number of teeth extracted and 
the incidence of bacteremia. It must be borne in mind that it is not 
the number of teeth extracted that is so important as it is the opera- 
tive trauma. For example, if seven or ten teeth are removed, if there 
is extensive alveolar resorption and the teeth are quite loose, fewer 
blood vessels are opened and there is less likelihood of bacteremia. 
Blood culture samples often prove negative under such conditions. On 
the other hand, the extraction of one or two firm teeth can produce a 
greater amount of trauma than the extraction of seven or ten loose 
teeth. The area of lacerated tissue can be greater under such condi- 
tions than if the teeth are loose. The greater the incidence of trauma, 
the greater is the incidence of bacteremia. 

Heavy trauma invariably produces a greater dispersal of organisms 
into the blood stream. This is borne out by the increase in the number 
of blood culture flasks that are found to be positive for growth. If 
blood samples are divided into four aliquots, under heavy trauma all 
four samples will demonstrate bacterial growth; under mild trauma 
in most instances only one or two blood culture flasks will be positive 
for growth. 

The factor of trauma has the effect of controlling the size of the 
inoculum. This is an important consideration, since the size of the 
inoculum is one of the factors related to the establishment of disease. 
Therefore, incidence of bacteremia and the possibility of developing 
subacute bacterial endocarditis can be controlled by limiting the 
number of teeth to be removed to a minimum in patients with a 
history of valvular heart disease. Curtailing the entry of organisms 
into the blood stream is a more effective means of prevention than 
depending upon penicillin or other antibiotics. 

The recommendation made by some investigators that it is safer 
to extract all teeth at one time under a “blanket” or “umbrella” of 
penicillin, rather than subject the patient to frequent extraction, is not 
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without danger. This “blanket” or “umbrella” has many holes. Prophy- 
lactic penicillin therapy, no matter how high the dosage, cannot de- 
stroy immediately all the organisms. A number of bacteria are peni- 
cillin resistant. It takes time for the antibiotic to exercise its thera- 
peutic action. During this interval of time the organisms keep circulat- 
ing in the blood stream and arrest themselves on the diseased valve 
leaflets. The greater the number of bacteria in the blood, the greater 
is the likelihood of the development of the disease. Cases of subacute 
bacterial endocarditis have been reported following extraction of 
teeth with the prophylactic use of penicillin. 

The number of teeth to be removed at one time should be at the 
discretion of the individual operator. Clinical judgment will suggest 
how much trauma the patient will be subjected to during removal of 
teeth or during periodontal and endodontal manipulation. 


PERIODONTICS AND SUBACUTE BACTERIAL ENDOCARDITIS 


The trauma of periodontal manipulation, while it is not as extensive 
as in the removal of teeth, also produces bacteremia. The trauma is 
dependent upon the type of clinical procedure. For example, brushing 
of teeth, scaling, curettage, gingivoplasty, gingivectomy and treatment 
of the infrabony pockets all differ in degree of trauma, and this 
difference would affect the resultant bacteremia. Positive blood cul- 
tures have been reported following brushing of teeth and chewing 
of various foods. If gingival inflammation is present, any slight trauma 
can produce bleeding and thus establish a portal of entry for the 
microorganisms into the blood stream. It is obvious that patients with 
periodontal disease who have a history of rheumatic fever or congeni- 
tal heart defect potentially can develop subacute bacterial endo- 
carditis. ; 

Prevention of periodontal disease in such patients is essential. If 
periodontal treatment or prophylaxis is to be done, manipulation 
should be kept to a minimum. Inflammation should be controlled or 
eliminated before operative procedures to reduce the increased cell 
permeability that is present in inflamed processes. 

Local and systemic antibiotics should be administered. The method 
and rationale will be discussed later. The mouth should be divided 
into quadrants and no more than one quadrant should be operated 
on at one time. The operative site should be isolated; the area and 
the gingival sulcus should be sterilized with accepted chemical agents. 
Here, too, clinical judgment should dictate what procedures to insti- 
tute to minimize the factor of trauma. 
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Whether endodontic procedures can produce a transient bacteremia 
has not been demonstrated. It must be admitted that the total number 
of investigations relative to bacteremia studies in this phase of the 
work has been very small. Only one investigator showed positive blood 
cultures (3 cases) following vital pulp extirpation, while no positive 
blood cultures (also 3 cases) were demonstrable in non-vital cases. 

Despite the limited negative blood findings, it is conceivable that 
bacteremias can develop in endodontic manipulation. Of all pro- 
cedures, it is the least likely to develop complications, because the 
area of manipulation is small and limited. Comparatively, the number 
of capillaries and blood vesels that are open to bacterial entry is cer- 
tainly much less than in extraction of teeth or periodontal manipula- 
tion. In addition, endodontic procedures are done under rubber dam 
and sterile technique, and thus the possibility of contamination is 
further reduced. 

So far, no case of subacute bacterial endocarditis has ever been 
reported following endodontic treatment. It is safer to perform endo- 
dontics than extractions on patients with valvular heart disease. This 
procedure, therefore, should be the treatment of choice whenever 
possible to prevent complications. It may be added that even such 
a procedure as an apicoectomy is less likely to produce a bacteremia 
than the removal of a tooth. This, however, is a clinical impression. 
The treatment of acute conditions such as an alveolar abscess or apical 
periodontitis can be a factor of great concern in the development of 
bacteremia. It is for the dentist to decide which procedure is safer for 
this type of patient. Patients undergoing endodontic treatment, par- 
ticularly acute phases, should be premedicated with parenteral anti- 
biotics. 


MODE OF ENTRY 


What proof do we have that organisms from the gingival sulcus get 
into the blood? We have evidence that organisms get into the blood, 
because immediately after extraction the blood shows the presence 
of organisms, whereas blood samples taken prior to tooth removal do 
not. The streptococcus, the predominating organism in the mouth, is 
recovered in the blood samples. If the gingival sulcus is sterilized, 
either by cautery, chemical agents, or antibiotic troches, there is a 
reduction in the bacteremia. The greater the degree of trauma during 
extraction, the greater is the incidence of bacteremia. Unequivocal 
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proof that the organism comes from the gingival sulcus was furnished 
by Burket and Burn. Their study showed that when Bacillus prodi- 
giosus, a non-pathogen not found in the human body, was suspended 
in the gingival sulcus, the organism was recovered in the blood stream 
following tooth removal. 

Entry is believed to result from the piston-like action of the tooth 
during extraction, which forces the organisms present in the gingival 
sulcus into the open blood vessels. Another mechanism of entry may 
be the sucking in of the organisms through the veins by the stretch- 
ing action of the blood vessels during the trauma of extraction. 
Organisms enter only at the time when there is initial rupture of the 
blood vessels; once the blood vessels are open, only trauma will force 
organisms into the blood stream. Organisms cannot gain entry easily 
into the circulation against the pressure of blood flow. This is sub- 
stantiated by the fact that after extraction, blood studies show a rapid 
reduction in bacteremia despite the fact that blood vessels are open 
and bacteria are present in the mouth. If organisms were gaining 
entry, then the blood cultures would continue to be positive even 
before the blood clotted. 


REMOVAL OF BACTERIA 


Now, what happens to the bacteria, particularly the streptococci, 
when they enter the blood stream? One of the first lines of defense is 
the dilution of the concentration of bacteria in the large volume of 
blood. The size of the inoculum becomes reduced and less noxious 
when diluted directly in the blood stream. It has been shown that 
streptococci and other bacteria are more fatal to animals when in- 
jected intraperitoneally than when injected subcutaneously or intra- 
venously, and that the subcutaneous route is more fatal than the 
intravenous route. It requires ten times the number of certain organ- 
isms to kill an animal by the intravenous than by the subcutaneous 
route. 

The blood is a liquid tissue that possesses natural antibacterial 
properties. The phagocytic action of the leukocytes gives the blood 
its bactericidal property. Both beta-lysin and complement also aid in 
bacterial destruction. In addition, the entire reticuloendothelial system 
aids in clearing the blood of microorganisms. 

The speed of the clearing mechanism of the blood is demonstrated 
in blood samples taken immediately and ten minutes after extraction. 
Immediately after extraction there is usually a very high incidence of 
bacteremia. Ten minutes later there is a marked decrease. Blood 
samples taken twenty to thirty minutes after manipulation do not 
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manifest growth upon culture. With each increment of time, fewer 
bacteria are present in the blood. 

There is apparently no limit to the number of bacteria that can be 
removed. Streptococci and all types of bacteria can be removed 
simultaneously. It has been demonstrated that about one billion strep- 
tococci can be removed from the human blood stream in one hour. 
Moreover, the clearance capacity is seemingly independent of the 
powers of resistance of the host; that is, chronically ill patients or 
animals remove organisms just as readily as do normal subjects. 


PREVENTION 


If the blood eliminates the bacteria from the blood stream so 
rapidly, then why should there be any concern? In normal persons 
there is none, and no protection is necessary. However, in patients 
who have a history of cardiac defect, the organism can localize itself 
on a diseased heart valve and the patient can develop subacute bac- 
terial endocarditis. 

Before this focal infection can develop, the following factors must 
be operating: (1) An original focus must be present. (2) Organisms 
must be present in the focus. (3) Trauma must be introduced. (4) 
Trauma must be severe to produce hemorrhage or tissue breakdown. 
Organisms gaining entry by diapedesis would be destroyed too 
quickly. (5) A secondary organic lesion must be present elsewhere 
in the body. If any one of these factors can be controlled or 
eliminated, the focal phenomenon will not develop. 


Antibiotics 

Penicillin. Despite all the clinical precautions to curtail trauma, 
bacteria will gain entry into the circulation as long as organisms are 
present in the mouth. It is therefore essential to premedicate these 
patients with antibiotics in order that these organisms do not gain a 
foothold on a predisposed organic lesion, for example, a malformed 
heart valve. 

Now, what antibiotic is best to use to prevent the complication of 
infection in such patients? The antibiotic of choice is that which pro- 
duces the greatest number of cures of subacute bacterial endocarditis. 
If the antibiotic can destroy the pathogen responsible in subacute 
bacterial endocarditis, it most likely can destroy the organism which 
circulates in the blood stream and ultimately lodges on the diseased 
heart valve. The antibiotic that produces the greatest number of 
cures is penicillin. If it can destroy the bacterium after it gains a foot- 
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hold, it is logical to assume that it can destroy the bacterium before 
it gains a foothold. 

The agent of choice in prophylaxis, therefore, is penicillin. The 
reasons are: (1) The viridans streptococci, which comprise the largest 
group of organisms that are the offenders in subacute bacterial endo- 
carditis, particularly from dental bacteremia, are susceptible to 
penicillin. Only 4 per cent are resistant. Most of the organisms isolated 
from subacute bacterial endocarditis cases are penicillin susceptible. 
(2) Penicillin is bactericidal in its property. It is essential that the 
organism be destroyed. It is not enough for the drug to: be bacterio- 
static, because the organism can start growing on the diseased heart 
valve after the drug is removed. (3) Penicillin can penetrate fibrin 
and dense blood clots; thus it can reach the nidus of infection in the 
diseased valve. Penicillin can penetrate fibrin within two hours, and 
once it is in the fibrin it remains longer and in higher concentration 
than in the surrounding tissue. In addition, high levels of penicillin 
penetrate into the lesion, and since high concentrations are desirable 
to be effective, this property makes this one of the drugs of choice 
for prevention. 

Penicillin and Streptomycin. Although streptomycin alone has re- 
sulted in cures of penicillin-resistant infections, it is used chiefly with 
penicillin. The combination of penicillin and streptomycin increases 
the effective lethal action beyond that of either drug used singly in the 
same concentration. Penicillin and streptomycin are synergistic and/ 
or additive against almost all of the organisms isolated from bac- 
teremia studies. None of the isolated organisms displayed any an- 
tagonism. The combination has a broader spectrum than that of 
either drug alone, and against certain strains of enterococci that are 
penicillin resistant, the combination of the two drugs is very effec- 
tive. In addition to this increased bactericidal action, the development 
of resistance is less when both are used together than when either is 
used alone. In dense blood clots, the action of penicillin and strepto- 
mycin is more effective than the use of penicillin alone. This combina- 
tion is the most effective of all drugs in treatment of subacute bac- 
terial endocarditis. Many cases of subacute bacterial endocarditis that 
were resistant to penicillin have responded to the combined therapy. 
Of all the drugs tested, this combination was found to be the most 
effective in the reduction of the incidence of bacteremia following ex- 
traction of teeth. 

Broad Spectrum Antibiotics. In general, it is best to avoid the use 
of broad spectrum antibiotics, chlortetracycline (Aureomycin), 
chloramphenicol (Chloromycetin ), and oxytetracycline (Terramycin ). 
These agents only suppress the organisms. In the treatment of sub- 
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acute bacterial endocarditis with these drugs, relapse is frequent 
upon withdrawal because the bacteria are not destroyed. In transient 
bacteremia, therefore, these drugs may not kill all the bacteria. The 
survivors may implant themselves on the diseased heart valve and be 
protected by the fibrin from the phagocytic activity of the blood. 

None of these drugs are able to affect bacteria implanted deeply in 
fibrin, while penicillin is very effective. Aureomycin, Terramycin, and 
Chloromycetin do not penetrate fibrin and have little effect on 
organisms under dense blood clots. 

In high concentration, and against small populations of sensitive 
bacteria such as those admitted under mild degrees of trauma, the 
broad spectrum antibiotics may exert a bactericidal action. Under 
such circumstances, and if the patient has an allergic diathesis, these 
drugs may be used instead of penicillin. 

Comparative Effects of Antibiotics. The primary objective of the 
use of antibiotics is to reduce the life cycle of the bacteria in the blood 
stream. The faster the organisms are eliminated, the less is the likeli- 
hood of infection to develop. Most of the bacteria are removed by the 
phagocytes of the blood, but the speed of removal can be enhanced 
by the introduction of antibiotics. It is therefore imperative to select 
an antibiotic or a combination of antibiotics that will rapidly kill the 
bacterium and not give it an opportunity to arrest itself on the 
diseased heart leaflet as it circulates through the bloodstream. The 
longer it circulates, the greater is the possibility of infection to develop. 
In a study of comparative effects of antibiotics, the combination of 
penicillin and streptomycin injected intramuscularly produced the 
greatest reduction in bacteremia. The results were manifest both in 
mild and in heavy trauma; whereas the controls exhibited 85 per cent 
positive blood cultures immediately after extraction of teeth, the 
combined use of penicillin and streptomycin showed only 26 per 
cent positive blood cultures. Under mild trauma, the reduction was 
even more significant. (See Table 1.) 

The use of penicillin alone is less effective; the incidence of bac- 
teremia was 53 per cent. Under mild trauma, penicillin was signifi- 
cantly effective, while under heavy trauma it was not. The same re- 
sults prevailed with the use of streptomycin. 

It is difficult to assess the action of the broad spectrum antibiotics 
on bacteremia studies because there are no known inactivators that 
could be added to the culture flasks. Failure to neutralize the in vitro 
bacteriostatic action can produce false negative cultures. 

Local and Systemic Action of Antibiotics. The immediate reduction 
in the incidence of bacteremia with the use of antibiotics cannot be 
attributed entirely to the high concentration of the antibiotic in the 
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blood stream. The drug must have time to exercise its bactericidal 
effect. The immediate effects on the bacteria may be produced by the 
excretion of the antibiotics in the saliva. The organisms are reduced 
in number by the local action of the antibiotics as they are excreted 
in the saliva. The reduced number of organisms reduces the size of 
the inoculum, and thus less organisms gain entry into the circulation. 
It is by this mechanism that the immediate effects of reduction of 
bacteremia occur. 


TaBLE 1. Comparative Effects of Antibiotic Preparations on 
Postextraction Bacteremia 





IMMEDIATELY AFTER TEN MINUTES AFTER 
EXTRACTION EXTRACTION 





NO. OF PER CENT NO. OF PER CENT 
NO. OF POSITIVE POSITIVE POSITIVE POSITIVE 
CASES CULTURES CULTURES CULTURES CULTURES 





1. Controls 93 79 84.9 41 44.1 
2. Penicillin 32 17 53.1 8 26.7 
3. Streptomycin 30 17 56.6 7 23.3 
4. Penicillin and 

streptomycin 34 9 26.4 4 11.7 
5. Chloramphenicol 32 7 21.8 4 12.5 
6. Sul-Pondet troche 37 15 40.5 3 8.1 
7. Wybiotic troche 30 16 53.0 4 13.8° 
8. Penicillin and 

streptomycin plus 

Sul-Pondet troche 35 6 17.1 2 5.7 
9. Penicillin and 

wy age lus 

Wybiotic “sea 34 9 23.5 2 8.8 





* Based on 29 cases. 


If penicillin or streptomycin is administered alone, very little anti- 
biotic is excreted. The amount is not enough to produce a reduction 
in the oral bacterial population count. Thus the bacteremia is not 
reduced, whereas if a combination of penicillin and streptomycin is 
administered, enough is excreted in the saliva to produce a reduction 
in the oral bacterial population and incidence of bacteremia. 

Even though sublethal doses of antibiotics may be excreted in the 
saliva following administration of penicillin or another antibiotic, its 
effect on the organisms in the blood can be enhanced. This is due to 
the fact that susceptible bacteria exposed to the toxic effects of peni- 
cillin are destroyed more quickly by the phagocytes in the blood. In 
addition, the antibiotics present in the blood stream exercise a direct 
killing effect on the bacteria. 





i Ua ei ee 











I. B. BENDER 133 


The method of choice for prevention is to attack the organism in a 
two-fold action: (1) the use of an antibiotic troche to attack the or- 
ganism at the source, the gingival sulcus, and (2) the parenteral ad- 
ministration of the combined drugs to destroy the bacterium in the 
blood stream if it should survive the initial barrier. 

Dosage and Method of Administration. The best results for preven- 
tion of bacteremia can be obtained by the local use of one troche 
given one-half hour before manipulation; this is allowed to dissolve 
slowly in the mouth. An intramuscular injection of 400,000 units 
of fortified penicillin with 1 Gm. of dihydrostreptomycin is also ad- 
ministered one hour before manipulation. 

The local and systemic use of these antibiotics produces the greatest 
reduction in the oral bacterial population and the incidence of bac- 
teremia. Comparative results show that while controls manifested an 
incidence of 85 per cent, the treated group showed only 17 per cent 
positive blood cultures. 

The dosage in the treatment of these patients should be high. It 
should be directed so that there is an optimal concentration of the 
antibiotic in both the blood and the saliva at the time of dental manip- 
ulation. It has been shown that optimal levels of antibiotics in blood 
and saliva manifest themselves within the first hour. The American 
Heart Association recommends 1,200,000 units of penicillin to be in- 
jected intramuscularly one-half hour before extraction. This recom- 
mendation, however, is on an empiric basis. 

Experimental evidence points to the use of a combination of 400,000 
units of fortified penicillin (100,000 units of potassium penicillin G 
and 300,000 units of procaine penicillin) and 1 Gm. of dihydrostrep- 
tomycin to be administered one hour before extraction. The aqueous 
penicillin enables peak concentration within one-half to one hour, per- 
mitting the agent to penetrate the vegetation, while the procaine peni- 
cillin sustains the level. The additive or synergistic action of these two 
drugs against certain susceptible bacteria is the equivalent of 1 to 4 
million units of penicillin alone. 

The use of 1,200,000 units of penicillin (300,000 units of potassium 
penicillin G, 300,000 units of procaine penicillin, and 600,000 units of 
Bicillin) combined with 250 mg. of dihydrostreptomycin and 250 mg. 
of streptomycin sulfate given intramuscularly, together with the same 
troche as above did not produce any better results. 

It is important that parenteral administration be given one hour and 
not twenty-four hours before extraction, because in the interval the 
antibiotics will be excreted in the saliva and thus change the flora of 
the mouth, affecting those organisms that are penicillin sensitive so 
that only the resistant organisms will survive. Thus the ensuing bac- 
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teremia will be more difficult to control. In addition, within twenty- 
four hours most of the antibiotic is eliminated from the body. 

If infection with gram-negative organisms occurs, the cure rate of 
subacute bacterial endocarditis is less than 50 per cent regardless of 
the antibiotic used. Relapses are frequent. With these types of infec- 
tions, neomycin, polymyxin and bacitracin are better than Aureomycin, 
Chloromycetin and Terramycin. Polymyxin-B is the drug of choice 
against Pseudomonas aeruginosa. In addition, the rapid development 
of resistance by the staphylococci to all antibiotics presents a most 
serious problem. High doses of penicillin and streptomycin reduce this 
hazard. 

The local use of the Wybiotic troche, composed of the polypeptide 
antibiotics neomycin, polymyxin and bacitracin, affects most of the 
gram-negative and penicillin-resistant bacteria; thus they can be de- 
stroyed before they even enter the blood. In addition, these drugs pro- 
duce fewer side reactions after topical oral use than with penicillin or 
the tetracycline group of drugs. 

While the maximal protection should be directed at the time of ex- 
traction since it is at this time that organisms gain entry, another in- 
jection of the antibiotics should be repeated within twelve to twenty- 
four hours. Pencillin should be given by the injection route and not 
by the oral route in patients with valvular defects. 


PROPHYLAXIS 


The following is a set of rules formulated to give patients maximal 
protection, although there are no prophylactic measures which can be 
depended on entirely to prevent these complications which make den- 
tal manipulation such a serious risk for patients with valvular heart 
disease: 

1. Before extraction or other oral manipulation, all patients should 
be questioned closely to elicit a history of any disorder of the heart, 
rheumatic fever, scarlet fever, pains in the joints, “growing pains,” fre- 
quent sore throats, or chorea. In the presence of any condition suggest- 
ing rheumatic diathesis, the patients should be warned of the possible 
complications. The problem should be handled on a team basis by 
both physician and dentist before any surgical procedures are begun. 

2. Manipulation of the gums or teeth should be avoided whenever 
possible in these patients. Root canal therapy, if at all feasible, is 
preferable to tooth extraction, because it produces less trauma. Select 
procedures that are least likely to introduce microorganisms into the 
blood stream. 

3. Local anesthesia with procaine hydrochloride should be used in 
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preference to general anesthesia. It has been generally observed that 
extraction may be performed with less trauma under local anesthesia. 

4. If the operation is elective, bacterial samples from the gingival 
sulcus can be taken to determine bacterial resistance before proce- 
dures are undertaken. In addition, it may be wise to take a sufficient 
amount of blood for culturing purposes following dental manipula- 
tion to determine which microorganism, if any, gains entry while the 
patient is receiving the chosen antimicrobial agent. 

5. Only one tooth should be removed at a time. The tooth should 
be extracted with a minimum of trauma. Multiple extractions are con- 
traindicated, although the number of teeth to be extracted should be 
left to the discretion of the individual operator. Periodontal manipula- 
tions should also be kept to a minimum. The area of operation should 
be dried and sterilized with 2 per cent iodine or other suitable steriliz- 
ing agents. 

6. Antibiotics should be administered as follows: 

a. One hour before extraction a combination of 400,000 units of 
fortified penicillin and 1 Gm. of dihydrostreptomycin should be ad- 
ministered intramuscularly. Patients sensitive to penicillin may receive 
antihistamines, ACTH, or cortisone, if this is the drug of choice. 
Otherwise, select one of the broad-spectrum antibiotics that are effec- 
tive against the organism isolated from the gingival sulcus. Broad- 
spectrum antibiotics given by the oral route are administered twenty- 
four hours before manipulation, 500 mg. every six hours. This is con- 
tinued postoperatively for another twenty-four to forty-eight hours. 

When antibiotics are administered by the intramuscular route, there 
is no need to give the antibiotics twenty-four hours beforehand. As 
has been mentioned, within twenty-four hours almost all of the anti- 
biotic is eliminated from the blood stream. The suppression of anti- 
biotic-sensitive bacteria by extensive preoperative therapy may per- 
mit resistant bacteria to multiply, to invade the blood stream and 
cause an endocarditis more difficult to treat. 

b. One-half hour before extraction, one troché should be dis- 
solved slowly in the mouth. 

c. Twelve to twenty-four hours after dental manipulation, for 
additive protection an injection of 400,000 units of penicillin and 1 
Gm. of dihydrostreptomycin should be given. Oral administration of 
penicillin should not be depended upon as a means of protection in 
these patients. 


REFERENCES 


1. Bender, I. B., and Pressman, R. S.: Antibiotic treatment of the gingival sulcus 
in prevention of postextraction bacteremia. J. Oral Surg., 14:20, 1956. 








136 PREVENTION OF SUBACUTE BACTERIAL ENDOCARDITIS 


2. Bender, I. B., Pressman, R. S., and Tashman, Sylvia G.: Comparative effects 
of antibiotic preparation on postextraction bacteremia. J.A.D.A., In Press. 

3. Bender, I. B., Pressman, R. S., and Tashman, Sylvia G.: Effect of parenteral 
administration of antibiotics on bacterial population of the mouth. J. D. Res., 
32:78, 1953. 

4. Bender, I. B., Pressman, R. S., and Tashman, Sylvia G.: Studies on excretion 
of antibiotics in human saliva. I. Penicillin and streptomycin. J.A.D.A., 46:170, 
1953. 

5. Burket, L. W., and Burn, C. G.: Bacteremias following dental extractions: 
demonstration of source of bacteria by means of a new pathogen (Serratia 
marcesens ). J. D. Res., 16:521, 1937. 

6. Cates, J. E., and Christie, R. V.: Subacute bacterial endocarditis; review of 
442 patients treated in 14 centres appointed by the Penicillin Trials Com- 
mittee of the Medical Research Council. Quart. J. Med., 20:93-130, 1951. 

7. Friedman, M., Katz, L. N., and Howell, K.: Experimental endocarditis due to 
Streptococcus viridans; biologic factors in its kramer Arch, Int. Med., 
61:95-118, 1938. 

8. Hamburger, M., and Stein, I.: Studies in the mode of action of chemothera- 
peutic drugs in bacterial endocarditis. J. Clin. Investigation, 31:635, 1952. 

9. Horder, T. J.: Infective endocarditis, with an analysis of 150 cases and with 
special reference to the chronic form of the disease. Quart. J. Med., 2:290- 
324, 1909. 

10. Nathansen, M. H., and Liebhold, R. A.: Studies relative to the chemotherapy 
of bacterial endocarditis. Ann. Int. Med., 33:1224, 1950. t 








1551 Champlost Street Sel 
Philadelphia, Pennsylvania : 











The Values and Limitations of Drugs in 


Periodontal Infections and Inflammation 
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The basic biological philosophy is expressed by the Latin phrase 
vis medicatrix naturae. Freely translated this means “the healing 
power or force of nature.” It actually means more than this. It refers 
particularly to the capability of living tissue (animal or vegetable) to 
remedy or overpower disease, or to that faculty of the body for self- 
repair of injuries of all kinds which may be inflicted upon the organ- 
ism. The philosophy of medicine has been built upon the remarkable 
recuperative power of the body. 

Formularies and pharmacopeias from very early times have had an 
important and significant influence upon the establishment and ob- 
servance of drug standards. The early standards for drugs, however, 
were not at all comparable to those of today. Standards for drugs of 
any period are always limited to the stage of development of collateral 
sciences upon which they depend. The development of new standards 
for established drugs, and the discovery of new drugs, have closely 
paralleled the advancement in science. On the other hand, the search 
for a better knowledge of drugs has frequently contributed to the ad- 
vance of science in general, and to pharmacy, chemistry and pharma- 
cology in particular. 

In order to secure success with a drug, the remedy must be prop- 
erly indicated, the preparations must be active, and an effective thera- 
peutic dose must be administered. Also of prime importance, in the 
use of medicine, is weighing the hazards of the drug against the 
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hazards of the disease, using only drugs judged to be the less hazard- 
ous. The dentist should know in advance what symptoms may appear 
in case of toxic action and must be prepared to treat them promptly, 
thus avoiding morbid incidents. 

Drugs are used in dentistry (1) as an aid in diagnosis; (2) to pre- 
vent certain complications or extensions of disease (e.g., the use of 
antibiotics in patients having rheumatic fever to prevent subacute 
bacterial endocarditis); (3) for nutritional and vitamin deficiencies; 
(4) as adjuvants in the cure of disease. Generally speaking, drugs can 
assist, but specific dental treatment is necessary to effect a complete 
cure. An example is the use of drugs to control an acute infection to 
the point at which endodontic, periodontic, or surgical treatment can 
be undertaken successfully; (5) as hypnotics and sedatives, both in 
the field of pre-anesthetic medication and to allay apprehension in 
pre- and postoperative patients; (6) as tranquilizing agents and anti- 
emetics; (7) to counteract pain both as an analgesic and locally to 
block pain pathways over specific nerves; (8) for treating allergic re- 
actions. 


DRUGS USED IN DIAGNOSIS 


Drugs are used as a contrast medium in roentgenography. These are 
usually water-soluble organic iodine compounds. Since the injection of 
these iodized oils is essentially a surgical procedure, introducing a 
foreign and possibly irritant substance into the body, it involves some 
risk. 

Local anesthestics may be used to prove or disprove a suspected 
area as a microorganic factor of pain. 


DRUGS USED TO PREVENT COMPLICATIONS OR 
EXTENSION OF DISEASE 


Owing to the advent of antibacterial and antifungal agents, the 
periodontist has many compounds which are highly effective and de- 
pendable in counteracting inflammation and the spread of disease. 
Most of these compounds are more effective when administered in- 
ternally, though they may also be used locally. 

Antibacterial drugs also include disinfectants and antiseptics. The 
disinfectants are chemical substances that kill disease-producing or- 
ganisms but do not usually kill bacterial spores. Antiseptics are com- 
pounds that render microorganisms innocuous by killing them (bac- 
tericidal agents) or by preventing their growth (bacteriostatic 
agents ). 
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Antibiotics are chemicals of bacterial origin which in turn have a 
direct or indirect effect on inhibiting bacteria. 


PROPER NUTRITION AND THE USE OF VITAMINS 


It is difficult to find evidence of frank deficiency states in our adult 
population in this country. Most of the flours, cereals, bread, milk, and 
table fats are fortified with minerals and vitamins so that deficiency 
states are seldom seen. 

The possible relation of nutritional inadequacy to periodontal dis- 
ease is a controversial subject. A number of published clinical reports 
represent uncritical and inadequately planned studies. While certain 
investigations with animals have demonstrated a correlation between 
deficient diets and changes in the gingiva, periodontal membrane and 
alveolar bone, it is difficult to translate these observations into terms 
of human experience. The situation is further complicated by failure 
of researchers to observe significant correlation between periodontal 
disease and nutritional status in several extensive, critical studies in 
humans. Evidence is lacking that periodontal disease generally results 
from malnutrition. 

It would appear to be desirable for the patient to realize that treat- 
ment in the dental office and home procedures for the maintenance of 
oral hygiene are of first importance, and that improvement in nutri- 
tional status can only supplement these measures. There is no con- 
clusive evidence that the addition of vitamins to an already adequate 
diet is of value in the prevention or treatment of disease. 

Minimal daily requirements and recommended allowances for vita- 
mins are still somewhat tentative. In fixing these values an attempt 
has been made to take into account the variations in requirements for 
the vitamins essential in human nutrition. 


THE USE OF DRUGS AS ADJUVANTS IN THE CURE OF DISEASES 


Drug Therapy in Herpetic and Aphthous Lesions 


For treatment of such lesions of the lips and oral mucosa as herpes 
labialis, herpetic gingivostomatitis, and recurrent oral aphthous 
stomatitis, several agents may be used. In herpes simplex labialis, 
herpetic gingivostomatitis and recurrent oral aphthae, the primary 
lesion is a vesicle containing serous fluid, which breaks to form a 
superficial crusted ulcer. In recurrent oral aphthae, however, the vesi- 
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cular stage is not ordinarily seen, because of early maceration by the 
saliva so that typically only the grayish yellow shallow ulcer may be 
observed. Herpes labialis and herpetic gingivostomatitis are now 
generally thought to have a viral etiology. The cause of recurrent oral 
aphthae, however, has not been definitely proven. Although a filtrable 
virus is often incriminated, confusion is created by the varied termi- 
nology that is applied to clinically indistinguishable lesions, which in 
the absence of histologic or bacteriologic identification are indiscrim- 
inately termed aphthous stomatitis, habitual aphthae, herpetic aphthae, 
recurrent or Mikulicz’s aphthae, canker sores and stomatitis maculo- 
fibrinosa. 

Probably it is not far wrong to postulate at this stage that a dormant 
virus retained in the carrier state as an intracellular parasite is acti- 
vated by various factors, such as those already cited, or spread by den- 
tal manipulative procedures to produce aphthous lesions. Also it is 
probable that in some cases secondary infection with Vincent's organ- 
isms also occurs to produce particularly stubborn cases of necrotic 
gingivitis which resist antibacterial treatment. 

Herpetic lesions and aphthous ulcers are of concern to the dentist 
because of their proneness to occur following use of the rubber dam. 
These occur, in spite of the most painstaking precautions, following 
the various procedures of oral surgery, prosthodontia, periodontia and 
operative surgery, or after the use of cotton rolls, injections with an- 
esthetic solutions, or in fact, after routine dental manipulation. 

Infections or inflammation of the gingivae occur apparently spon- 
taneously, secondarily to debilitating conditions and to certain other 
systemic states. Aureomycin has been found highly effective as an ad- 
junct in the treatment of these conditions, apparently because it is 
capable of inhibiting a wide variety of microorganisms, many of which 
are found in the flora of the mouth. It can be administered either lo- 
cally or by injection. 

Roth‘ has observed that Aureomycin therapy, with operative correc- 
tion of local factors as indicated, has resulted in rapid cure in several 
cases which had resisted other treatment. In a group of cases of re- 
current gingivitis, he found that Aureomycin controlled the relapse 
within seventy-two hours. This author also noticed excellent results 
from the use of Aureomycin in cases in which gingivitis developed 
subsequent to orthodontic treatment. Pain was relieved in twenty-four 
hours. Similar observations have been reported by Grimm and co- 
workers using 1.5 Gm. of Aureomycin orally (six doses of 0.25 Gm. 
each). 

Tetracyn and Terramycin are also of extreme value and may be 
substituted for Aureomycin. These latter drugs may have fewer side 
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reactions, such as nausea and vomiting. Following their use there is 
usually a lesser production of monilia. 

The values and limitations of the antibiotic drugs in periodontal 
infections and inflammations are clearly significant in long-continued 
oral administration. They modify the intestinal flora and its ability to 
produce certain vitamins. This possibility appears to be of lesser im- 
portance in dentistry because of the relatively short period of adminis- 
tration of such drugs in the prophylaxis or treatment of oral disease. 
For this reason it is believed that combinations of vitamins and antibi- 
otics are not rational products for use in dental practice. 

The Problem of Moniliasis. Nystatin is effective in vitro against a 
number of fungous microorganisms and has a pronounced action 
against Candida (Monilia) albicans. It may be useful clinically in the 
treatment of oral moniliasis (thrush) and in preventing the develop- 
ment of intestinal moniliasis. In this connection it appears to be effec- 
tive in suppressing the growth of yeasts and fungi, which may occur 
in the course of protracted therapy with antibacterial agents. If a 
protracted course of intestinal or systemic moniliasis is suspected, the 
patient should be referred to the care of a physician. Nystatin is well 
tolerated and appears to be virtually non-sensitizing. Mild and 
transitory gastro-intestinal disturbances have been reported following 
oral administration of the drug. 

The dosage of Nystatin for the treatment of oral manifestations of 
aphthae or moniliasis in adults and children is 500,000 to 1,000,000 
units three times a day. The drug is given orally, either in tablet 
form or as a suspension in water or a flavored vehicle (100,000 units 
per milliliter). The suspension may be held in the mouth for some 
time before it is swallowed. Medication should be continued for at 
least 48 hours following disappearance of clinical signs, in order to 
prevent relapse. 

The Problem of Sensitization. The sensitization of the oral tissues 
by the intake or injection and absorption of drugs is not rare. The 
lesions that develop are of the eroded, vesicular and erythematous 
type, similar to those seen in stomatitis venenata, and are usually 
widely distributed in and about the mouth. The onset is sudden and 
occasionally constitutional symptoms occur. 

If the history reveals the use of a drug which might be suspected 
to cause the pathosis, it should be discontinued. This will result in the 
healing of tissues and will help confirm the diagnosis. Antihistamines, 
such as Pyribenzamine and Benadryl, can be prescribed to alleviate 
the effect of the active agent. The oral dosage is 50 mg. three times 
daily. Frequent daily irrigation with a bland mouthwash is indicated 
to help keep the oral cavity clean and minimize secondary infection. 
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Hemostatic Agents 


Drugs assist soft tissue curettage in marginal gingival inflammations. 
During operations rapid oozing of blood occurs. This is drawn up 
by a suction machine and mopped with gauze wipes. Bleeding some- 
times continues immediately after completion of the operation or may 
recur postoperatively. When this occurs, applications of a hemo- 
static agent will hasten clotting. Fibrin foam mixed with thrombin, 
applied with pressure directly to the bleeding surface, will usually 
work successfully. Oxycel and Gelfoam may also be used. Epinephrine 
(Adrenalin chloride solution) incorporated with powdered beef 
plasma is also effective when applied directly to the oozing area. A 
convenient form for a coagulant is made up in pellets containing 
phenylmercuric nitrate (Novacel). These can be packed between the 
teeth and bleeding will usually be stopped immediately. Electrocoagu- 
lation will often stop surface hemorrhage. 

The severing of a blood vessel which has a lumen large enough to 
cause severe hemorrhage that could only be stopped by suturing is 
rare in periodontal surgery because the tissue excised does not in- 
volve large-sized vessels. 


Surgical Dressings 


After surgery, the exposed wound requires protection to prevent 
irritation from food. Unprotected areas would be very painful and 
sometimes become infected. Surgical dressings or packs are used for 
this purpose. The dressing sedates the area and protects the young, 
organizing tissue which is readily damaged during the first few post- 
operative days. The surgical pack also prevents excessive prolifera- 
tion of granulation tissue. This is most desirable for overcoming rapid 
regrowth of gingival tissue which might form a new periodontal 
pocket. 

The following formula developed by Kirkland has proven to be an 
excellent surgical dressing. The directions for preparation must be 
rigidly adhered to by the pharmacist if the powder and liquid are to 
function properly. 


Surgical Dressing Formula (by weight) 
Powder 
Zinc oxide 5% oz. 
Powdered rosin 7 oz. 
Tannic acid % oz. 
(The powder is passed through a No. 60 sieve and only the powder that has 
filtered through the sieve is used. ) 
Liquid 
Lump rosin 2 dr. 
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Sweet almond oil 1 oz. 
Eugenol 2 oz. 


Dilantin Sodium Hyperplasia 


Hyperplastic changes in the gingivae commonly occur in users of 
the drug, Dilantin sodium (diphenylhydantoin sodium ). In some cases 
the entire coronal portions of the teeth are covered. 

The great value of the drug in controlling epileptic seizures 
makes it impractical to eliminate its use despite the gingival side 
effects. The hyperplasia is less likely to occur if the gingivae are 
maintained in optimal health by oral prophylaxis, proper oral hygiene 
at home, the filling of cavities, and elimination of other local traumatic 
factors from the time the drug was administered. In early cases, root 
and soft tissue curettage may eliminate or at least arrest hyperplasia. 
In cases in which the tissue is greatly enlarged, periodontal surgery 
may be required. Even in these cases, careful toothbrush technique 
and vigorous massage with the interdental tissue stimulator will pre- 
vent or minimize regrowth. 


THE USE OF HYPNOTICS AND SEDATIVES 


The sedatives are used mainly to allay apprehension and to counter- 
act stimulating effects of drugs such as epinephrine and ephedrine. 
For sedation, chloral hydrate is the most effective. These drugs may 
be given orally or by injection. The antihistamine drugs produce side 
reactions, the most common of which is sedation. The patient is un- 
able to concentrate and shows disturbances of coordination such as 
dizziness. In some patients sedation may go as far as deep sleep. In 
some the side reactions are excitation and apparent stimulation rather 
than sedation. Additional symptoms are dryness of the mouth, throat 
and nose. 

Hypnotics and sedatives are very useful in combination with anal- 
gesic drugs for the relief of pain. They are also of value in the treat- 
ment of insomnia of nervous origin. Patients who fear the procedures 
of the periodontist often have these apprehensions removed by pre- 
medication with a sedative. The sedatives are also of value in counter- 
acting and preventing the excitation and convulsions which may 
follow the administration of local anesthetics. 

Of the sedatives and hypnotics, the most useful are the barbiturates. 
They may be given orally for a slow and prolonged effect, or they 
may be administered intravenously for immediate effect. They are 
often classified according to the duration of action, such as long, 
intermediate, short, and ultra-short acting. The practitioner should 
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administer barbiturates of correct duration of action to fit the con- 
dition of the patient. 


THE TRANQUILIZERS 


The tranquilizers are simply nervous system depressants, but they 
are easily distinguished from the actions of the barbiturates and 
chloral hydrate. Some of the most important are Miltown, Thorazine, 
and Reserpine. Thorazine has an anti-emetic and a sedative action. 
It is very useful during surgical procedures and in treatment of severe 
nervousness. 


THE USE OF DRUGS FOR ALLEVIATING PAIN 


A patient experiencing pain should receive an analgesic, given 
systemically; an anodyne, applied locally; or both. All patients inter- 
pret discomfort in different ways and degrees, modified by the cause. 
One patient will need only a mild-acting analgesic, another will re- 
quire treatment for moderately severe pain, while others require a 
drug for severe pain. 

Analgesic drugs act on the pain centers in the brain to raise their 
threshold to pain. They thus relieve pain without producing a loss of 
consciousness. Morphine, meperidine and methadone are the most 
potent of the pain-relieving drugs, and they may produce addiction. 
Milder acting analgesic drugs such as aspirin are non-addicting. Much 
of the pain associated with dental practice requires a more power- 
fully acting analgesic, such as 5 mg. of methadone orally or 1 grain 
of codeine orally. 


THE TREATMENT OF ALLERGIC REACTIONS 


Drugs which prevent and treat allergic reactions may exert their 
beneficial effects in several ways. They may act by producing vasocon- 
striction, bronchial relaxation, or sedation, they may liquefy bronchial 
secretions, or they may have an antihistaminic effect. 

The most effective drugs in this group are those which produce 
vasoconstriction. Drugs which act this way are ephedrine, epinephrine, 
racephredrine, and phenylpropanolamine. The most potent is epineph- 
rine. This is administered by hypoinjection for acute states such as 
asthma or acute angioneurotic edema. Epinephrine is also most useful 
in acute attacks of anaphylactic shock and angioneurotic edema of the 
larynx. This drug must be used with caution in hypertension, heart 
disease, and certain nervous manifestations. 

The most useful oral compound is ephedrine, which has a duration 
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of action of several hours but is not as intense in action as epinephrine. 
It may produce the same toxic reactions as epinephrine but of much 
more moderate degree. These antihistaminic drugs block the responses 
of tissues of the body to histamine. It is known that histamine-like 
substances are involved in allergic reactions. Some of the reactions to 
local anesthetics and to sulfonamides and antibiotics are actually the 
result of the release of histamine. The histamine-antagonizing agents 
block the histaminic reaction and thus prevent the development of 
further allergic reaction. 

Certain hormones have been used, such as cortisone, corticotropin, 
hydrocortisone and prednisolone. These drugs modify the reaction of 
the tissues so that they respond less to the antigen-antibody reaction. 


1220 16th Street N.W. 
Washington, D. C. (Dr. Ingersoll) 











The Therapeutic Management of 
Endodontic Infections 


AvEEB E. Tuomas, D.M.D.* 


The primary objective of this paper is to present in a condensed 
and possibly more palatable form a critical evaluation of the present 
concepts concerning the management of endodontic infections. Em- 
phasis will be placed on the practicality and efficiency of the pro- 
cedures in a general practice. On the other side of the scale to be 
weighed against these will be placed the soundness and scientific 
basis of the techniques. It should be emphasized at this point that 
the fastest method is not necessarily the best method to solve a 
problem. 

Generally, one of the prime requisites of a successful practice is 
the ability to perform the greatest amount of good dentistry with a 
minimum waste of time. Probably the greatest asset a practitioner 
could possess is a sound, simplified technique for each phase of his 
work. Likewise, his experience as well as his utilization of efficient 
auxiliary personnel will undoubtedly augment his success. However, 
it should be emphasized that a point is always reached where further 
simplification of a technique eventuates in poor results or even failures. 
This is true in all fields of dentistry. Too many practitioners are prone 
to eliminate essential steps in a procedure in order to decrease their 
operating tirne. The end result is either poor dentistry or the creation 
of unnecessary complications. 

Endodontic therapy is no exception to the rule. In order for endo- 
dontics to be profitable to both the patient and the practitioner, it 
must be performed with a sound, efficient technique. The time re- 
quired to complete root canal therapy may be minimized, within 
limits. However, this should not be done at the expense of steps 
necessary for the ultimate success of the treatment. It is important to 
bear in mind that should a tooth be extracted in preference to root 
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canal therapy, the time required to construct a replacement is even 
greater. 

The treatment of non-vital teeth, both infected and non-infected, 
should constitute a routine procedure in the average dental office. 
Recent advances in the field of endodontics have eliminated many of 
the tedious and lengthy steps previously followed. Furthermore, re- 
search has proven the effectiveness of modern root canal therapy. 
Now the satisfaction derived from other phases of dentistry may be 
surmounted by that obtained from a successful endodontic case. Many 
patients may be spared the necessity of wearing a prosthetic appliance, 
if the practitioner will follow a few simple yet sound endodontic 
procedures. In fact, quite frequently the dentist is thankful that 
successful root canal therapy is possible. This is especially true when 
the tooth is needed as an abutment or when it is impractical to 
replace it. 


Principles of Endodontics 


As in other branches of dentistry, certain principles must be 
followed to obtain maximal success in root canal therapy. The treat- 
ment of non-vital teeth may be divided into three such principles: 
(1) biomechanical preparation, (2) sterilization, and (3) obliteration 
of the root canal. This paper will deal primarily with the second prin- 
ciple. However, since this is very closely dependent upon biomechani- 
cal preparation, the latter will also be discussed to some extent. 

An infected non-vital tooth may be compared to an infection else- 
where in the human body. In order to eliminate such an infection 
the causative agent must be removed. Then, with or without the 
assistance of medication or surgery, healing will occur in the majority 
of patients. In the case of the tooth, the necrotic tissue and the bac- 
teria in the root canal are the causative agents. Once they are elimi- 
nated the path is opened for healing of the periapical tissues. In order 
to prevent a recurrence of the infection and to remove a possible site 
for bacteria to multiply or tissue fluids to stagnate, the root canal must 
be completely obliterated with a tissue-tolerated material. 


BIOMECHANICAL PREPARATION 


The first step in this direction is the biomechanical preparation of 
the root canal or, in other words, the mechanical removal of the 
necrotic tissue and bacteria. The instruments used for this purpose 
are familiar to all practitioners. They include the barbed broach, 
reamer and file. The broach is used to remove the greater proportion 








tl 





—_— Y 


wv 


=- &@ @ 


jo) 








ADEEB E, THOMAS 149 


of the soft necrotic tissue as well as any vital tissue in the root canal. 
Either files or reamers or both are utilized to enlarge the root canal 
and to remove the layers of infected dentin from its walls. The choice 
between file or reamer is entirely that of the operator. One is as 
effective as the other for this purpose. However, it may be mentioned 
that the chances of a mechanical perforation of the root are minimized 
when a file is used, especially in small, tortuous canals. 


Irrigation 


In conjunction with the mechanical preparation of the canal with 
these instruments, two irrigating solutions are generally used. They 
are 3 per cent hydrogen peroxide and 4 to 6 per cent sodium hypo- 
chlorite. As a substitute for the latter, chlorinated soda (about 6 to 8 
per cent sodium hypochlorite) or Zonite (about 4 per cent sodium 
hypochlorite) may be utilized. Some practitioners prefer to use only 
the hypochlorite solution without the peroxide. It has been observed 
both in the laboratory and clinically that 4 to 6 per cent sodium 
hypochlorite is a very effective solvent for pus, necrotic tissue, blood, 
and organic debris. Likewise, hydrogen peroxide is capable of dissolv- 
ing such material to some degree. Furthermore, both will react to- 
gether chemically to form a violently effervescent liquid. This is due 
to the reduction of the hydrogen peroxide by the sodium hypochlorite 
and the liberation of nascent oxygen. Thus, this bubbling mixture 
floats debris out of the root canal quite effectively. 

Therefore, several important reasons may be listed for irrigating 
the canal during preparation. First, it is quite possible during the 
mechanical preparation of the canal to push either dentin filings or 
necrotic tissue through the apex into the periapical tissues. This 
material may very likely exacerbate or initiate a periapical infection. 
Obviously, it would be preferable if this debris could be removed 
from the canal continuously during preparation. Repeated irrigation 
of the canal during treatment minimizes this problem by floating the 
debris from the canal. 

Second, it is a known fact that thorough scrubbing of the hands 
with soap grossly reduces the bacterial count on the skin. Similarly, 
it is possible to reduce the bacterial flora in a root canal by frequent 
irrigation. The effervescence of the mixed solutions mechanically floats 
out a high percentage of the bacterial colonies. It also removes small 
islands of necrotic tissue which could act as a nidus for bacterial 
proliferation. Thus, since the bacterial count in the canal is reduced by 
frequent irrigation, sterilization may be appreciably accelerated. In 
fact, studies by Auerbach’ and by Sommer and his co-workers’ have 
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shown that biomechanical preparation, especially irrigation, may 
actually render an infected canal sterile. Although this may be 
possibly only a temporary situation, their work definitely demon- 
strates the effectiveness of these procedures. It should be mentioned 
that both hydrogen peroxide and sodium hypochlorite are practically 
non-irritating to the periapical tissues. The latter is also a mild anti- 
septic, owing to the liberation of chlorine. 

Third, frequent irrigation of the canal during preparation not only 
eliminates debris but also keeps the dentinal walls moist. This greatly 
facilitates the reaming or filing of the canal. It is considerably more 
difficult to mechanically prepare dehydrated dentinal walls. Further- 
more, in small tortuous canals it is quite possible to pack dehydrated 
dentinal filings into the canal ahead of the instrument. In a short time 
it becomes impossible to find or reenter the original canal. Thus, it is 
apparent that constant irrigation during the preparation of such 
canals is of vital importance. 

Finally, in general most drugs used for sterilization are considerably 
less effective in the presence of organic debris. Root canals un- 
doubtedly contain such debris in varying amounts. Therefore, frequent 
irrigation and removal of such organic matter materially increases the 
effectiveness of the drug and accelerates sterilization. 

Technique of Irrigation. A 2 cc. Luer-Lok glass syringe affords one 
of the simplest methods of introducing the irrigating solutions into a 
root canal. A 21 to 25 gauge stainless steel needle is used on the 
syringe to direct the solutions into the canal. The needle may be bent 
to a slight angle in order to make it adaptable to both anterior and 
posterior teeth. The needle should fit the canal loosely in order to 
allow egress for the solutions. It is unnecessary to introduce the needle 
into more than half the length of the canal. The solutions should be 
released into the canal in a gentle stream. Forceful ejections into the 
canal will cause pain since the solutions will pass through the apex 
into the periapical tissues. 

The peroxide should always be introduced into the canal first, 
followed by the hypochlorite solution. If any unreduced hydrogen 
peroxide remains in the canal it subsequently breaks down after the 
canal has been sealed. The resultant accumulation of nascent oxygen 
eventuates in postoperative pain. Therefore, it is preferable to irrigate 
with the hypochlorite solution last in order to insure more complete 
reduction of the hydrogen peroxide. 

A sterile 2 by 2 sponge or a cotton roll may be used to collect the 
solutions as they leave the canal. An aspirator may be preferred by 
some practitioners for this purpose. The aspirator handle may be 
fitted with a 15 to 18 gauge Luer-Lok needle in order to aspirate the 
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canal following irrigation. This may also be accomplished by aspirat- 
ing with the irrigating syringe itself. 


STERILIZATION 


The importance of thorough mechanical débridement and irrigation 
of a root canal becomes increasingly evident as soon as sterilization 
is attempted. The necrotic infected debris remaining in a poorly pre- 
pared canal either may inhibit the action of the sterilizing drug or, 
in many cases, may even prevent sterilization. Thus, an effective drug 
may be erroneously discarded because of its ineffectiveness in an in- 
completely prepared canal. Therefore, an evaluation of a sterilizing 


drug should be made only in a thoroughly débrided canal. 


Requirements of a Sterilizing Agent 


In all probability the most important property that a root canal 
antiseptic must possess is the ability to destroy all of the organisms 
commonly found in an infected root canal. Obviously, a drug which 
will destroy only a small percentage or a certain group of organisms 
is relatively valueless unless it is combined with other drugs which 
are effective against the remaining organisms. Certainly a single drug 
capable of eliminating all varieties of microorganisms would be the 
most ideal and most economical. 

Furthermore, during treatment either the drug or its vapors will 
eventually come in contact with the periapical tissues. Thus, it is 
equally important that a sterilizing drug be non-irritating to vital 
tissues. A disinfectant which is caustic or which causes tissue damage 
may exacerbate a pre-existing periapical infection. The damaged or 
necrotic tissue which it creates may serve as a medium for the per- 
sistence and proliferation of pathogenic bacteria present in the 
periapical area. Another possibility is delayed healing or preventon of 
healing of the perapical tissues resulting from destruction of repara- 
tive tissue by the drug. This is especially true when severely caustic 
or toxic drugs are used for sterilization. 

Finally, it is quite possible to initiate a periapical rarefaction if a 
strongly irritating drug is used. It should also be emphasized that 
the postoperative pain which the patient experiences when such 
drugs are used may be quite severe. In fact, it may be sufficiently 
discomforting to disrupt or complicate the endodontic therapy. In 
the final analysis, therefore, injudicious selection of a sterilizing agent 
may unnecessarily jeopardize the ultimate success of the root canal 
therapy. 
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In order to evaluate the efficacy of a disinfectant, a method must be 
available to determine the presence or absence of organisms in the 
infected canal and periapical area following treatment with the drug. 
The bacteriologic culture has been shown to be the most accurate 
procedure for establishing the relative sterility of both the root canal 
and the periapical area. However, the accuracy of the culture is 
governed to some degree by the drug or drugs used to sterilize the 
infected canal. It is quite possible that any excess drug remaining in 
the canal may be absorbed by the culture point during the culturing 
procedure and carried into the medium. If this residual drug is ca- 
pable of inhibiting bacterial growth, the culture will be valueless. 
Obviously, it would be impossible to determine whether a negative 
culture indicated sterility or the presence of drug in the medium. 
Therefore, it must be possible for the drug to be inactivated in the 
canal or to be neutralized in the culture medium. This property must 
also be considered in selecting a root canal antiseptic. 

Another important requirement is the ability of the antiseptic to 
diffuse, or to penetrate the surrounding tissues. If a drug is self-limit- 
ing or is incapable of permeating the infected dentinal walls or per- 
iapical tissues, it will be of little value in sterilizing a root canal. 
Furthermore, it will not penetrate into accessory canals or destroy 
organisms found in these areas. It is a mechanical impossibility to 
prepare these lateral or accessory extensions of the main root canal. 
The only possible preparatory treatment is thorough irrigation and 
sterilization with a diffusible drug. Likewise, even following exceed- 
ingly careful mechanical débridement, it is possible that certain 
irregularities in the canal wall have not been removed. Here again, 
sufficient irrigation and a deeply penetrating drug will accelerate 
sterilization of the canal. 

The presence of organic matter in the canal or periapical tissues is 
certainly unavoidable. It is sometimes impossible to prevent seepage 
of tissue fluids into a root canal. Likewise, as stated above, necrotic 
material may be present in accessory canals, in irregularities in the 
root canal walls, or in the dentinal tubuli. Therefore, a drug which is 
inactivated or is rapidly decomposed in the presence of organic 
matter is useless in endodontic therapy. It would also be preferable 
that the antiseptic have an immediate or rapid effect on all bacteria. 
This property would definitely decrease the time required to com- 
plete the endodontic treatment. For example, a drug which is quickly 
broken down in the canal would require more frequent visits in order 
to change dressings. If it is weak and must be sealed in the canal for 
a prolonged period of time to be effective, the therapeutic manage- 
ment of the infected canal is delayed. This, in certain cases, could 
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cause complications. Furthermore, it is not impossible for the organ- 
isms to become resistant to such a slow-acting drug. 

It should be remembered that the tissue pH in areas of infection or 
inflammation is usually acid. Therefore, the effect of a basic sterilizing 
agent may be completely neutralized under such conditions. In the 
final analysis, in selecting a drug it would be advisable to avoid those 
whose effectiveness is nullified by the presence of pus or organic 
debris or those which require a critical pH in the tissues. 

Another desirable property in an antiseptic is that it does not cause 
discoloration of tooth structure. Although it is possible to seal the den- 
tin in the crown with cement or varnish to prevent staining, the den- 
tin and cemetum in the root cannot be protected against discolora- 
tion in this way. This may not be critical in a young patient where the 
root may be completely covered by the supporting tissues. However, 
as gingival recession occurs with age, the discolored root gradually 
becomes exposed to sight. It then becomes an esthetic problem which 
may be difficult to solve. Bleaching of this stained tooth structure is 
not always possible or successful. 

Finally, the fact that a drug is economical or very simple to use 
should not be the prime reason that it is selected. If an antiseptic is 
relatively expensive or requires the use of a more complex technique 
but is highly effective under all conditions, then it certainly should be 
the drug of choice. 


Sterilizing Agents 


It would be impractical to discuss the innumerable drugs or com- 
binations of drugs tried in an attempt to sterilize root canals since the 
inception of endodontic therapy. This discussion will be limited to 
the older drugs which are still being used and to the newer ones 
which have become available in recent years. 

Eugenol and Phenol. Probably two of the most common and oldest 
agents used to treat infected root canals are eugenol and phenol. 
Although the former is effective as an anodyne, it possesses relatively 
weak sterilizing properties. In fact, it produces a slight irritation if it 
comes in contact with the periapical tissues. However, its prime dis- 
advantage is its inability to destroy the organisms common to an in- 
fected root canal. For this reason, it has been generally discarded by 
most practitioners. 

Phenol, on the other hand, is an active bactericidal and bacteriostatic 
agent. However, it is highly caustic and produces necrosis of soft 
tissues by precipitating the albumin. In so doing, it also limits its 
penetrability. The prime objection to phenol is its destructive effect 
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on vital periapical tissue. The possible sequelae of this destruction 
were discussed above. 

Formocresol. The next most common drug has probably been 
formocresol, which usually contains Formalin, cresol and glycerin in 
proportions of 50:35:15, respectively. The chief objection to this agent 
has been its highly irritating properties. Both Formalin and cresol 
are irritating individually and are equally so in combination. In con- 
tact with vital periapical tissue, formocresol produces precipitation of 
albumin and a marked inflammation which is usually followed by 
necrosis. A severe pericementitis is quite common in such cases. In 
view of these disadvantages, it has gradually been abandoned as a 
sterilizing agent. However, it is still used in certain cases to stop 
seepage of periapical tissue fluids into the root canal just before fill- 
ing. This is accomplished by inserting a paper point moistened in 
formocresol into the canal until it just passes through the apical fora- 
men. A 3 to 5 minute contact with the periapical tissue is sufficient to 
allow the formocresol to precipitate the albumin and prevent seepage 
temporarily. 

Beechwood creosote is probably a familiar drug to most practi- 
tioners because of its pungent, clinging odor. It has been used in 
various branches of dentistry, among which root canal therapy may 
be listed. Since it is effective as a sterilizing agent, it is still used in 
endodontics to some degree. On the other hand, beechwood creosote 
is slightly irritating to vital tissue. The prime objection to its use, 
however, is the strong penetrating odor of the drug. 

Chloramine-T. Chlorine-liberating solutions came into vogue in 
endodontics following their successful use during World War I in 
treating infected wounds. The most famous of these was Chlora- 
mine-T. The use of this drug to treat infected root canals was quite 
common for several years. However, the chief drawback to Chlora- 
mine-T and similar chlorine-liberating solutions is their instability and 
rapid breakdown in the presence of organic material. This necessitates 
a frequent renewal of the root canal dressing and an impractical 
expenditure of chair time. It should be pointed out that the hypo- 
chlorite solutions mentioned above under Irrigation are also chlorine- 
liberating solutions. 

Chloroazodin, commonly called Azochloramid, is a more stable 
chlorine compound that has also been used in treating infected root 
canals. The chlorine is more slowly liberated from this organic com- 
pound, which is quite effective as a sterilizing agent. Chloroazodin, 
however, frequently produces a yellow stain in teeth in which it has 
been used for sterilization of the root canal. Since the stain is diffi- 
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cult to avoid or remove, Azochloramid has been used less frequently 
in modern endodontics. 

Camphorated Para-monochlorophenol. A drug which is not only a 
stable chlorine compound but also a very effective sterilizing agent 
was introduced to dentistry in 1891 by Walkhoff. Camphorated para- 
monochlorophenol is a combination of 70 parts gum camphor and 30 
parts of para-monochlorophenol. These two crystalline compounds, 
when triturated together, spontaneously liquefy to form an oily light 
amber-colored liquid with a strong camphor odor—camphorated 
para-monochlorophenol. As the chemical name indicates, para-mono- 
chlorophenol is merely phenol with one chlorine atom substituted in 
the phenol ring in the para position. The camphor acts principally as a 
vehicle and alleviant to minimize the caustic and irritating proper- 
ties of para-monochlorophenol. The sterilizing properties of the com- 
bination are primarily due to the latter and not to the gum camphor. 
The drug is quite stable and has a long shelf life. 

Various theories have been proposed as to the mode of action of 
this sterilizing agent. A plausible explanation bases the effectiveness 
of the drug on the slow liberation of nascent chlorine which, along 
with the resultant phenol, sterilizes the canal. In any case, studies 
by Ostrander, Sommer, and Crowley,’ Pear,® and Grossman* have 
definitely shown camphorated para-monochlorophenol to be an effec- 
tive sterilizing agent for infected root canals. It is decidedly more 
effective than any of the drugs discussed above and is also less irritat- 
ing. In fact, it fulfills practically all of the requirements which were 
listed for an ideal root canal sterilizing drug. One important point 
which should be mentioned here is that camphorated para-mono- 
chlorophenol if picked up on a culture point will not interfere with 
bacterial growth in a culture medium. This was clearly demonstrated 
by studies done by Bender and Seltzer? as well as by Ostrander and 
Crowley. The importance of this property is emphasized by the fact 
that should an excess of the drug be carried into the culture medium, 
it would be improbable that a false negative culture would be ob- 
tained. The only proviso which is necessary to insure against a false 
negative culture is that the camphorated para-monochlorophenol 
must be sealed in the canal for 48 hours or more before the culture is 
taken. Since this is the usual time lapse between visits in a practice 
and since 48 hours is also the recommended minimum incubation 
time before a culture is read, the above proviso does not hinder or de- 
lay the progress of the endodontic therapy. Furthermore, the effective- 
ness of the drug is great enough to obtain and maintain sterility in 
an infected canal during this time interval. 
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Another property which may be of value occasionally is the com- 
patibility of camphorated para-monochlorophenol with penicillin. In 
cases of a long-standing chronic infection it is sometimes impossible 
to obtain sterility with camphorated para-monochlorophenol alone. 
Therefore, it has been suggested by Ostrander, Sommer, and Crowley 
that a 50,000 unit soluble tablet of penicillin may be mixed with one 
drop of camphorated para-monochlorophenol into a creamy paste and 
this mixture may be used in the canal instead. If penicillin is used in 
the canal, it should be pointed out that penicillinase must be added 
to the culture medium to neutralize any penicillin picked up on the 
culture point when the culture is taken. 

Two statistical reports by Ostrander and Crowley demonstrate the 
rapid effectiveness of camphorated para-monochlorophenol in steriliz- 
ing infected root canals. In one study the average number of treat- 
ments necessary to obtain two successive negative cultures was 3.06 
and in the second the average number was 3.41. These were based 
only on cases which were originally infected as determined by culture. 
In other words, it should require generally no more than 3 or 4 visits 
to the office before a patient’s endodontic therapy may be completed. 
As soon as the two successive negative cultures have been obtained to 
indicate sterility of the canal, the obliteration of the root canal may 
be performed. It will be seen from the discussion to follow that the 
effectiveness of camphorated para-monochlorophenol compares most 
favorably with that of any other drug or combination of drugs thus far 
introduced for the therapeutic management of endodontic infections. 


Electromedication 


In addition to non-specific drugs, a combination of a medicament 
Solution and a direct electric current has found use in the sterilization 
of infected root canals. The correct term to describe this technique is 
“electromedication,” although it has been given other names, the most 
common of which is “ionization.” The solution which is used must be 
an electrolyte so that when the direct current passes through this ion- 
ized solution, the process of electrolysis occurs. 

The apparatus which delivers the direct current to the tooth is 
known as an electrolyzer. Two electrodes emerge from the electrolyzer 
and are used to complete a circuit from the latter through the electro- 
lyte in the root canal, through the patient, and back to the electrolyzer. 
One of the electrodes is the positive pole and the other is the negative 
pole. If the negative pole is inserted in the canal, when the direct cur- 
rent is passed through the ionized electrolyte in the canal the negative 
ions will be repelled and will sterilize by penetrating deeply into the 
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periapical tissues and tubules. If the positive pole is used in the canal 
and the direct current is passed through the electrolyte, the negative 
ions are attracted to it and the ion is liberated in a nascent gaseous 
form. 

Grossman and Appleton have found that the most effective electro- 
lyte is a solution of zinc iodide and iodine crystals in distilled water. 
They also concluded that the most effective electrode to use in the 
canal was the positive one. Therefore, if the zinc iodide-iodine elec- 
trolyte and the positive pole are used in the canal, the electrolytic 
process probably results in the formation of nascent iodine, which acts 
as the sterilizing agent. The positive electrode handle is constructed so 
that it will hold an iridioplatinum wire which is inserted into the 
canal to make contact with the electrolyte. The negative electrode 
handle has a loose metal clamp which the patient holds to complete 
the circuit. 

The electrolyzer also has a built-in rheostat which controls the milli- 
amperage that passes through the tooth. Following the work of Zierler, 
it was empirically decided that 30 milliampere minutes should be the 
minimum time necessary for each treatment by electromedication. 
Since most patients vary in the amount of current that they can stand, 
he suggested a formula 30/Ma (milliamperes ) = T (time in minutes ) 
for determining the number of minutes necessary for each treatment. 
The average maximum milliamperage is between 1 and 2 milliamps. 

It has been definitely established by several investigators that elec- 
tromedication will effectively sterilize infected root canals when prop- 
erly used. However, contrary to the belief of some of the proponents, 
it will not routinely sterilize such canals in one treatment. The neces- 
sity of more than one treatment has been demonstrated by studies con- 
ducted by Ostrander et al. Furthermore, it is still necessary to take 
cultures of the canal to determine sterility even though it has been 
electromedicated. The culture is an essential part of whatever tech- 
nique is used for sterilization. 

There are several disadvantages to electromedication which have 
resulted in its gradual decrease in use. First, the actual chair time nec- 
essary for this treatment is much greater than with any other method. 
This is especially true in the case of multirooted teeth, since each root 
must receive the same treatment.’ Secondly, although it is possible to 
prevent discoloration of the crown by the iodine solution, this staining 
is impossible to prevent in the dentin and cementum of the root. The 
consequences of this were discussed above. Third, electromedication 
has not been shown to be more effective than ordinary drugs despite 
the fact that it is more time consuming. In fact, episodes of pericemen- 
titis are not uncommon owing to irritation of the periapical tissues by 
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excessive milliamperage or by the nascent iodine. Therefore, it may be 
safely stated that this technique possesses no particular advantages 
over the use of a non-specific drug such as camphorated para-mono- 
chlorophenol or beechwood creosote. Nevertheless, the technique is 
still used successfully by many practitioners who accommodate for 
its limitations. 


Antibiotics in Sterilization 


The discovery of the antibiotic penicillin by Sir Alexander Fleming 
not only revolutionized the practice-of medicine but also affected the 
practice of various branches of dentistry. Endodontics was no excep- 
tion. It can be readily understood why this new so-called “wonder 
drug” and those antibiotics which followed would stimulate the inter- 
est of endodontic investigators. During the past decade root canal 
therapy was gradually regaining its rightful position among the vari- 
ous branches of dentistry. Obviously, a drug or drugs which would 
accelerate or even insure the sterilization of an infected root canal 
would certainly be advantageous. However, it was soon discovered 
that penicillin alone was not effective in sterilizing infected canals. 
The prime reason for this failure was the fact that an antibiotic usually 
has a limited spectrum of organisms which it will destroy; i.e., it will 
inhibit or destroy only certain micro-organisms. Therefore, penicillin 
was capable of destroying the gram-positive organisms in an infected 
canal but did not affect the gram-negative or yeast organisms which 
were also present. Subsequently, as various other antibiotics such as bac- 
itracin, streptomycin and chloramphenicol were discovered, the solution 
to this problem seemed more probable. Therefore, Grossman introduced 
his polyantibiotic paste (PBSC) which combined penicillin, bacitracin, 
and streptomycin along with a fungicide, sodium caprylate. The latter 
is not an antibiotic and was added to destroy the yeast organisms found 
in infected canals. The mixture of drugs is suspended in a silicone oil 
vehicle. This increases the stability of the combination and also delays 
absorption, thus prolonging its effectiveness. Since the advent of Gross- 
man’s PBSC, various other combinations have also been introduced, 
usually merely involving substitutions in his original formula. 

Earlier in this paper it was pointed out that the second principle to 
be followed in endodontic therapy was sterilization of the root canal. 
The method by which sterility is obtained is relatively unimportant, 
provided that the vitality of the periapical tissues is respected and the 
sterilizing drug or drugs fulfill certain specified requirements. Cer- 
tainly an agent which can be proven to be effective in all cases or 
which will markedly decrease the necessary treatment time would be 
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ideal. Unfortunately, no such ideal sterilizing agent which will rapidly 
destroy all bacteria in every type of infected root canal has as yet been 
discovered. Therefore, we have available instead certain non-specific 
drugs and various combinations of antibiotics for use in infected 
canals. The question arises as to which most closely approximates an 
ideal sterilizing agent. As discussed above, camphorated para-mono- 
chlorophenol is probably the simplest, most effective, and least irritat- 
ing of all the non-specific drugs or techniques. Therefore, for reasons 
of comparison the properties of this drug will be weighed against 
those of antibiotic mixtures. 

The conclusions stated here are supported by many scientifically 
sound investigations by various endodontic investigators. Although the 
studies were made by different investigators at different times and 
places, the assumption must be made that they are comparable and 
all factors were equal. 

First, camphorated para-monochlorophenol has not been found to 
be any more irritating or destructive to the periapical tissues than the 
polyantibiotic pastes. In fact, neither of the two types of sterilizing 
agents prevents or delays healing. No scientifically proven data are 
available to substantiate a claim that healing is faster or more certain 
with either camphorated para-monochlorophenol or a polyantibiotic 
mixture. The many ramifications of such a problem make it practically 
impossible to prove. 

Second, an unbiased survey of the available evidence does not indi- 
cate that it requires an appreciably smaller number of treatments or 
visits to the office when a polyantibiotic paste is used in preference to 
camphorated para-monochlorophenol to sterilize an infected root 
canal. It should be borne in mind that the only studies which should 
be compared are those in which an initial culture was taken when the 
tooth was first opened and in which only the infected teeth were used 
in calculating the data. Furthermore, all visits, including those at 
which the negative cultures were obtained, must be counted in the 
calculations. Therefore, it cannot be dogmatically stated that the poly- 
antibiotic pastes insure better or faster sterilization. Although it may 
be of only academic importance, cases have been reported in which 
camphorated para-monochlorophenol has been left sealed in a canal 
for several weeks or even months and sterility was maintained. Thus, 
the claim that only polyantibiotic combinations have a more prolonged 
sterilizing effect is invalid. 

Finally, it has been conclusively shown by many eminent investi- 
gators that the most accurate method of determining the relative 
sterility of a root canal is the bacteriologic culture. Since the culture 
is to be used for such a critical purpose it must accurately reflect the 
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bacteriologic status of the root canal. In the discussion of the require- 
ments of a sterilizing agent, it was stated that the drug or drugs must 
not inhibit bacterial growth in the culture medium. This requirement 
is necessary since it is possible to carry some of the drug on the culture 
point into the medium. If this occurs, a false negative culture is quite 
possible. It was also pointed out above that camphorated para-mono- 
chlorophenol will not prevent bacterial growth in the. medium, pro- 
vided that it has been sealed in the canal for at least 48 hours. On the 
other hand, the only commercially available neutralizer for any of the 
antibiotics used in the polyantibiotic pastes is penicillinase. This is an 
enzyme which is quite unstable but is capable of neutralizing peni- 
cillin. It is claimed that streptomycin is neutralized in the medium 
itself. However, no provisions are made for neutralizing bacitracin, 
sodium caprylate, or any antibiotics which are substituted in the vari- 
ous types of polyantibiotic mixtures. Therefore, the possibility of false 
negative cultures is quite high, as demonstrated by various studies, 
notably those of Bender and Seltzer. 

In the final analysis, no appreciable advantages can be listed to 
warrant the routine use of polyantibiotic mixtures in the therapeutic 
management of endodontic infections. On the contrary, since doubt is 
cast about the accuracy of cultures taken when antibiotics are used, 
their superiority as root canal sterilizing agents has yet to be proven. 
These conclusions should not be construed as a condemnation of these 
drugs or of the conscientious researchers investigating their uses. It is 
the sincere hope of the author that eventually a drug or combination 
of drugs will be discovered which will fulfill the requirements of an 
ideal antiseptic or, better still, will sterilize an infected canal following 
only one application. In fact, if sterilization can be insured in all types 
of endodontic infections with this agent, the impact on endodontic 
therapy will be limitless. 


Bacteriologic Culture 


The second principle of endodontics listed above was sterilization of 
the root canal. It follows that not only must a suitable agent be found 
to accomplish this but an accurate method must be available to deter- 
mine when sterility has been attained. 

Throughout the preceding paragraphs, reference has been made to 
the necessity of culturing a root canal to determine its bacteriologic 
status. Many notable investigators such as Grossman, Ostrander, Som- 
mer and Crowley, Appleton, Buchbinder, and Coolidge, to name only 
a few, have demonstrated conclusively the importance of this step in 
endodontic therapy. Furthermore, Grossman definitely illustrated the 
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inaccuracy of the so-called “sight and smell” method for determining 
the relative sterility of a canal. Many unnecessary treatments were 
repeated previously in an effort to determine sterility by the odor 
emanating from the canal or by the color of the paper point sealed in 
the canal. The fallacy in this approach is the fact that many bacteria 
in infected canals do not emit odors and very few are chromogenic. 
As a matter of fact, neither an obnoxious odor nor pus emanating from 
a canal necessarily indicates the presence of bacteria. 

It has also been shown by various investigators that 30 to 50 per 
cent of all root canals when first opened are sterile. This is true, of 
course, only when there has been no previous exposure of the canal 
to the oral fluids. Sommer and Crowley have further proven that the 
presence of infection cannot be diagnosed or predicted from roent- 
genographic findings. In other words, the presence of a periapical le- 
sion does not necessarily indicate an infected canal. Therefore, in view 
of the above information, superfluous treatments and an excessive 
waste of chair time can be eliminated if a scientific determination of 
the bacteriologic status of the canal is made by culturing. If the first 
culture is negative, a total of only three appointments would normally 
be necessary to complete the endodontic therapy. 

The question of whether to fill a canal after one negative culture or 
only after two successive negative cultures have been obtained is fre- 
quently raised. It is advisable to require two successive negative cul- 
tures before obliterating the canal. There are several logical explana- 
tions for this requirement. First, it is quite possible that the first 
inoculum point occasionally may not be inserted far enough into the 
canal to obtain an accurate culture. As a result, a false negative culture 
is obtained. It is important to insert the point into the full length of 
the canal and that it remain in place long enough (1 to 2 minutes) 
for complete inoculation to occur. Second, aerobic organisms may be 
present in a dormant state in a closed canal. The first culture from 
such a canal may be negative. However, as soon as the canal is opened 
and air is available to these aerobes, they begin to proliferate and a 
second culture reveals their presence. Third, other dormant organisms 
may be present in the periapical tissues which proliferate following 
excessive instrumentation or ejection of necrotic debris through the 
apex at the first appointment before a sterilizing drug has been sealed 
in the canal. In such cases the initial culture which was negative may 
be followed by a second culture which is positive. Finally, the second 
successive negative culture also serves as a cross-check to determine 
whether the canal has been contaminated at the previous visit by a 
leak in the rubber dam or by unsterile instruments, or between ap- 
pointments by a leak in the seal at the external opening to the canal. 
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In the final analysis, two successive negative cultures offer a more ac- 
curate check of the bacteriologic status of the canal and insure to some 
degree against human error. 

The second question which is generally raised is the relative value 
of a negative culture obtained from a root canal in determining the 
presence or absence of infection in the periapical tissues. Hedman’ 
very ingeniously answered the question by devising a method for cul- 
turing the periapical tissues. At the same visit a culture was obtained 
from the canal. He employed a specially constructed cannula through 
which he passed stainless steel wires and cultured all parts of a peri- 
apical area through the root canal under sterile conditions. He con- 
cluded from his data that when a negative culture was obtained from 
the root canal, the periapical culture also indicated sterility. 

It should be pointed out at this time that a negative culture indi- 
cates either a complete absence of microorganisms or their presence in 
such small numbers that growth cannot be demonstrated in a suitable 
culture medium. If the latter is true, the defense mechanisms of the 
body are capable of destroying such a small number of organisms. 
This premise has been definitely proven by the innumerable cases of 
complete periapical healing following the obliteration of root canals 
which were determined to be sterile by means of a culture. This con- 
servative approach for the treatment of periapical infections and cer- 
tain rarefactions has been proven clinically to be highly successful in 
the majority of cases. 

Culture medium already prepared and sterilized is commercially 
available in sealed screw-capped test tubes. The cost of these tubes is 
relatively insignificant in comparison to the service rendered. Two of 
the most common media used are brain-heart infusion broth and glu- 
cose ascites medium. The latter is usually preferred since it contains 
adequate nutriment for growing the greatest variety of microorgan- 
isms. The incubation time for either medium is at least 48 hours at 
body temperature. No appreciable advantage has been demonstrated 
in a longer incubation time. 

Reading a culture is a relatively simple procedure. Any evidence of 
cloudiness, flocculation, or bacterial growth in the tube indicates a 
positive culture. No change in the color or appearance of the medium 
connotes a negative culture. It must be noted that if penicillin is used 
in the canal, a medium containing penicillinase must be employed for 
the culture. The penicillinase neutralizes any penicillin carried into the 
medium. 

Incubators which are quite inexpensive are now readily available 
from dental supply houses. If preferred, a practitioner may construct 
a fairly simple one by using a chicken-brooder thermostat and an ordi- 
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nary 40 to 60 watt incandescent bulb as a source of heat. A small 
wooden box or one constructed of Plexiglas may be used to house the 
thermostat and heat source. Such home-made incubators are usually 
accurate to within 1 or 2 degrees. Thus, there are no longer excuses 
such as expense or inconvenience which can be offered as reasons for 
omitting cultures from endodontic therapy. 


o co - a oO 


An attempt has been made in the foregoing pages to present an 
evaluation of the present methods for the therapeutic management of 
endodontic infections. The rationale behind each conclusion was also 
discussed. An effective yet efficient approach for the management of 
these infections in a general practice was the prime objective. How- 
ever, no phase of the treatment was eliminated which is vital to the 
ultimate success of the therapy. Such errors probably account for the 
greatest percentage of endodontic failures. It may be stated in con- 
clusion that sufficient clinical evidence is available to verify the im- 
portance of adhering to sound endodontic principals in the manage- 
ment of such infections. Success in endodontic therapy is no longer 
achieved merely by chance but rather by intent. 
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Cavity Medication: A Review 


Henry S. Scumipr, D.D.S., 
AND 
N. W. Burxman, D.D.S. 


The purpose of this article is to review the literature on cavity medi- 
cation, and to correlate the findings of researchers in this field so that 
the student and the practitioner may have a more thorough under- 
standing of the nature and significance of the various drugs that are 
commonly used in cavity medication. Only those papers will be dis- 
cussed that represent original research conducted on an adequate 
amount of clinical or laboratory material and reported in an unbiased 
manner. 

There has been a great deal of confusion created as to the efficacy 
of a given drug or drug combinations. This apparent confusion is due 
to conflicting reports of various investigators. Obviously, if work of 
this nature could be carried out under standardized conditions, there 
should be more unanimity of opinion. Those drugs which are accepted 
for their effectiveness will be emphasized. 


THE RELATION OF BACTERIA TO THE CARIOUS PROCESS 


By virtue of the various pathologic and physiologic changes that 
attend dental caries and the subsequent need for cavity medication, a 
start will be made by first defining caries. Dental caries is a process of 
destruction of tooth structures. Its end results are infectious processes 
which, if unchecked, lead ultimately to the destruction of pulpal tis- 
sues and far too often to the eventual loss of the tooth. The chemical 
action of acids generated from carbohydrate materials by bacteria de- 
mineralizes the inorganic structures of the tooth. This is followed by 
other types of bacteria which attack, through proteolysis, the organic 
tooth substance. 

In order to facilitate judicious use of medicaments for cavity sterili- 
zation, an understanding of the underlying structures and their prob- 
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able conditions is necessary. As a general rule, it is safe to assume that 
the condition of the pulp is in direct relation to the depth of the cavity, 
disregarding other factors such as trauma, age, rate of carious prog- 
ress, etc. In shallow cavities, therefore, a nearly normal pulp may be 
present; as the cavity enlarges, the pulpal tissues will reflect that 
progress by pathologic breakdown until finally necrosis may set in. 

The condition of the dentinal walls of the cavity is of prime concern 
in the choice of medicament to be used. Before considering the medi- 
caments, let us review to what extent bacteria invade dentin in a cari- 
ous lesion. Among the early investigators of this subject was G. V. 
Black,* who observed “that micro-organisms do not begin to grow into 
the dental tubuli until the calcium salts have been dissolved out for 
some little distance in advance of them.” W. D. Miller** stated, “The 
action of acids always precedes the invasion of bacteria.” He also 
queries: “Can the bacteria penetrate normal dentin?” R. Kronfeld** 
has said that “there are always a few tubules that contain organisms at 
a level far ahead of the actual decalcification and decay.” Dorfman, 
Stephan and Muntz° find “that the partially decalcified dentin adjacent 
to the sound dentin and the sound dentin were almost always sterile.” 
Seltzer’s experiments** showed that when dentin at the base of pre- 
pared cavities was cultured, bacteria were present in 84 per cent of 
the cases of medium-sized cavities and in 93 per cent of the cases 
where deep cavities were prepared. 

Some write that it is not necessary to use medicaments. Besic? states 
that “upon a thorough sealing of a cavity, it appears as though (a) the 
carious process in dentin definitely stops or gradually ceases even 
when the organisms remain alive; (b) bacteria have a tendency to 
decrease; but (c) in 30 per cent of the cases studied (12 cases) posi- 
tive cultures of streptococci were found after being sealed for more 
than a year.” He concludes that possibly a sterilizing agent may be 
necessary only in the deep cavities. Other men write that if a few bac- 
teria are left in the dental tubuli, no harm will result. These latter 
statements are based only on clinical experience, and Besic’s conclu- 
sions were based only on 12 cases, in 30 per cent of which he was able 
to culture live bacteria after being sealed for more than a year. The 
preceding conflicting reports indicate the wide difference of opinion 
that exists today. 

It is apparent from the above reports that dentin, although appear- 
ing to be clinically sound, may contain bacteria and it would there- 
fore be prudent for the operator to use a medicament in all cavity 
preparations. 

The effectiveness of the various medicaments in common usage is 
quite debatable, for there has been a decided lack of unanimity in the 
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results of experiments on this subject. Since 1840, when the use of sil- 
ver nitrate was first mentioned in dental literature,*? it has been con- 
sidered essential to use a chemical application in the toilet of a cavity. 


PHENOL AND PHENOLIC COMPOUNDS 


Phenol 


Miller’ was perhaps the first in dentistry to propose a definite theory 
as to the cause of dental caries and to suggest a means of treating the 
situation. He suggested the use of concentrated carbolic acid “when 
the antiseptic may be left for some time, particularly over night. The 
pledget of cotton must be well saturated with the solution, other-wise 
the quantity will be too small to permeate a thin layer of dentin. It 
has the advantage of obtunding the dentin at the same time, while 
injurious action upon the pulp is not to be feared, except it be almost 
or quite exposed.” Some present-day research workers, particularly 
Thomas, agree with Miller. Phenol and phenol derivatives have not 
only strong antibacterial qualities, but also have the ability to render 
the dentin less sensitive. 

The primary action of phenol when placed in a cavity is that of 
coagulation of the protein contents of the dental tubuli, and the sec- 
ondary action is the obtundant effect. “Coagulation is best described as 
a reaction between an escharotic drug and a protein wherein the pro- 
tein is precipitated.” The main disagreement regarding phenol’s ac- 
tion is whether or not the drug is self-limiting, i.e., whether or not it 
forms an impenetrable coagulum at the orifices of the dental tubuli. 
Thomas* concludes that “phenol does penetrate tooth structure and is 
not self-limiting as a result of its action on organic matter.” However, 
he qualifies that statement by explaining that “metamorphosed dentin 
is not penetrated by phenol. This indicates that dentin under carious 
lesions as well as secondary dentin is not so well penetrated and con- 
sequently not so effectively sterilized by phenol as is permeable young 
dentin. The penetration and effect of the phenol therefore depends on 
several factors:” 

(1) Amount of phenol used (and the length of time applied). 

(2) Degree of protective metamorphosis of the dentin. 

(3) Amount of secondary dentin present. 

(4) Depth of cavity. 

(5) Condition of the dental pulp (ability to react to irritants ). His- 
tologic evidence shows that there may be inflammatory reactions in 
the dental pulp even though there are no clinical symptoms. 











168 CAVITY MEDICATION: A REVIEW 


Stephan, Muntz and Dorfman” found “that phenol is of practically 
no value for application as a germicide if any appreciable thickness of 
infected dentin is to be sterilized.” Seltzer,*° on the other hand, had 
fairly good results with the use of pure phenol. However, he had bet- 
ter results with Morson’s Kreosote, a phenol derivative. His work was 
done with occlusal cavities which may not have involved secondary or 
metamorphosed dentin. 

From the above evidence, it is a reasonable assumption that phenol 
is dangerous and an unreliable drug and definitely should not be used 
in deep cavities. Its use should be limited to small cavities where sur- 
face sterility is all that is required. 


Creosote 


Seltzer** tested many of the phenolic compounds in vivo. His ex- 
periments were confined to occlusal cavities, all of which were pre- 
pared exactly as they would be for metallic fillings. Culture shavings 
were removed from the floor of the cavities before each medicament 
was applied. Patients returned after a period of one or two weeks, at 
which time the teeth were reopened and cultured. All operations were 
done with the use of an aseptic technique. This experimental proce- 
dure gives evidence of the condition of the dentin at the floor of the 
cavity, but does not give evidence of the depth of sterility. 

Seltzer found in this study that Morson’s Kreosote gave the best 
results, while pure liquid phenol gave good results. Following are his 
results showing the comparative effectiveness of various drugs used in 
cavity medication: 


1. Morson’s Kreosote 86% 
2. 10% aqueous solution of iodine 78% 
3. Pure liquid phenol 69% 
4. Physiologic saline solution 47% 
5. Isotonic solution of iodine 44% 
6. 50% solution of thymol and alcohol 39% 
7. 50% phenol in alcohol 29% 
8. Howe’s silver nitrate 28% 
9. 95% alcohol 28% 


In another work Seltzer,** using the same methods, tested several 
other compounds. A mixture of isomeric chlorophenolates (called 
Phenolate) was the most effective. Results in order of descending 
effectiveness: 


1. Phenolate 
2. Metaphen 


3. Hexyl-resorcinol 
4. Zephiran 
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5. Beechwood Creosote U.S.P. 
6. 70% ethyl alcohol 
7. 7-10% sodium bicarbonate 


The position of beechwood creosote in the last list may seem con- 
fusing. According to Rosoff,”* “The difference in effectiveness between 
Morson’s Kreosote and beechwood creosote U.S.P. is due probably 
to the presence chiefly of cresol in Morson’s Kreosote whereas other 
creosotes such as beechwood creosote contain large quantities of 
guaiacol.” 


Thymol 


Day® evaluated the antibacterial effectiveness of thymol and found 
that “thymol is 23.4 times stronger than phenol and its action is not 
self-limiting or caustic and that it produces no discoloration.” He be- 
lieves that it will sterilize infected dentin in deep cavities without in- 
juring the odontoblastic layer. The experiment was reported on only 
a small number of teeth. Seltzer found that a solution of thymol and 
alcohol 50-50 was only 39 per cent effective in cavity sterilization. 


Eugenol 


The use of essential oils such as eugenol for antibacterial and ob- 
tundant action was first studied by Miller.** He found it to be the least 
effective of the reagents tested. More recently, the use of eugenol in 
the combination with zinc oxide has been advocated by Massler.** He 
writes, “at the present time zinc oxide and eugenol is superior to all 
others [medicaments] as a temporary dressing to (a) sooth the re- 
cently injured and inflamed pulp and to (b) effectively sterilize the 
underlying dentin and residual decay in deep carious lesions.” The 
statement that zinc oxide and eugenol effectively sterilize the under- 
lying dentin and residual decay in deep carious lesions is based on 
work that was done by Turkheim,"™ in which it was found that on de- 
calcified root disks, average 1 mm. in thickness, that were inoculated 
with four selected types of bacteria, zinc oxide and eugenol after 24 
and 48 hours’ contact sterilized the disks. Turkheim’s final conclusion 
on the experiment was that when zinc oxide-eugenol was placed in 
contact with disks 1 mm. in thickness, containing carious dentin, in no 
single instance was sterility obtained. No work has been done in which 
zinc oxide-eugenol has proven to be an effective sterilizing agent for 
carious dentin. 

The remaining phenolic compounds are not being reviewed because 
of their limited use in cavity medication. 
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SILVER NITRATE 


Although silver nitrate had been used for years as a cavity disin- 
fectant, it remained until 1917, when Howe" published his findings, 
before a scientific rationale was presented to the profession. Wide- 
spread acceptance of his work resulted in the promiscuous use of the 
drug. Howe found “that the precipitation of metallic silver sterilized 
disintegrated dentin overlying pulps.” He recommended; in deep cavi- 
ties, “that the cavity be washed out with Dakin’s solution—dry—then 
apply ammoniacal silver nitrate to the affected dentin. This is followed 
by the application of a 25 per cent solution of Formalin in water.” 
Further, he states,’* “Cavities are rarely sterilized by the use of the 
bur—it is on account of the depth of bacterial penetration. Is it not 
better, then, to remove as little as possible of dentin consistent with 
stability of our mechanical substitute, and sterilize this disintegrated 
tissue and simultaneously impregnate it with a metal-like silver?” 

In the years that followed, silver nitrate had wide acceptance and 
it was not until the early 1940's that its use, especially in deep cavities, 
was seriously questioned. Ireland, Gottlieb, Younger and many others 
recommended its use, particularly on deciduous teeth and in impreg- 
nating of pits and grooves of posterior permanent teeth. 

Ireland,** after 300 cases, stated the following clinical observations: 

1. “Ammoniacal silver nitrate and eugenol (not Formalin) can be 
used with safety in all deep seated cavities in primary and young 
permanent teeth—if there is a layer of primary or secondary dentin 
between the base of the decay and the pulp.” 

2. “The application of ammoniacal silver nitrate followed by eugenol 
will prevent the progress of decay.” 

3. “The use of ammoniacal silver nitrate is contraindicated if there 
is an exposure of the pulp or where caries has penetrated the pulp.” 

It is interesting to note how time has changed the status of silver 
nitrate in cavity medication. Stephan, Muntz and Dorfman,”* by 
means of a special apparatus that permitted determination of the 
depth of sterilization produced by germicides in carious lesions, found 
that a saturated aqueous solution of silver nitrate was superior to 
ammoniacal silver nitrate (Howe's solution). They calculated that a 
1 minute application of a saturated aqueous solution of silver nitrate 
produced a 0.2 mm. minimal depth of sterilization; a 3 minute appli- 
cation produced a minimal depth of 0.4 mm.; and a 10 minute appli- 
cation gave a 1.0 mm. minimal depth. Hardwick” agrees with Stephan 
when he writes, “Histologic evidence shows that silver nitrate applied 
to the carious surface will not penetrate through the complete depth 
of all cavities. It often penetrates to the depth of 2 mm. and in all 
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sections examined, penetrated to at least 1 mm.” Zander and Burrill** 
find that “the depth of penetration increases as time goes on after the 
application and precipitation, the products eventually reacting on the 
pulp. Penetration of silver nitrate or its products through the sound 
dentin does not irritate the pulp severely.” 

This discussion of the penetration of silver nitrate is presented to 
help clarify its potential use in the deep cavities that approximate the 
pulp. Muntz, Dorfman, and Stephan'’ write, “Although silver nitrate 
penetrates carious dentin effectively, it must be applied for a sufficient 
length of time to attain a germicidal concentration in the carious 
mass—in carious dentin the depth of penetration is greater than the 
depth of sterilization.” Incomplete decalcification retards the pene- 
tration, and “thus a small amount of secondary dentin will prevent an 
appreciable amount of silver from reaching the pulp tissues.” They 
found that it takes a 3 minute application of silver nitrate to sterilize 
uniformly to the depth of 0.25 mm. Hardwick ?° concludes, “It cannot 
be assumed that all tissue to which the silver has penetrated has been 
sterilized, because much of the silver in the deeper zones exists in the 
form of discrete granules, it has been shown, has little bactericidal or 
toxic action. On the other hand, it can also be stated that barriers pre- 
venting the penetration of silver through carious tissue seldom exist 
and there would appear to be no reason why silver nitrate should not 
sterilize the more shallow cavities completely.” 

Thus it seems that the maximal uniform penetration that one can 
expect using either form of silver nitrate for a 3 minute application is 
0.4 mm., and for a full 10 minute application, 1.0 mm. With the 3 min- 
ute application, sterilization is obtained for a depth of at least 0.25 
mm., and with the 10 minute application, sterilization is increased to 
0.75 mm. in most cases. The difference between the depth of pene- 
tration and the depth of sterilization certainly is not apparent to the 
operator, so in deep-seated cavities this drug must be used with cau- 
tion. Then, too, when applying this drug so close to the pulp and ap- 
plying it for so long a time, as described above, the possibility of 
causing a severe pulpal reaction is a very real one. A warning given 
by Kronfeld is of significance: “In every tissue reaction, the resistance 
of the cells is a decisive influence. Since the limit of resistance is un- 
known, it is impossible to determine how much irritation is necessary 
to produce a certain form of tissue reaction.” Certainly the cells in the 
pulp under a deep cavity have had prolonged and constant irritation 
and one can feel sure that adding another irritation to them is in no 
way going to aid in their ability to return to normal. 

Recently Perreault, Massler and Schour** completed a study on the 
“Reaction of Odontoblasts to Medicaments Placed in Cavity Prepara- 
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tion in Rat Incisors.” They found that, with the use of a standardized 
technique of cavity preparation, “with the exception of silver nitrate 
and orthophosphoric acid, none of the agents used [eleven tested] in 
the study seriously injured the odontoblasts or the pulp. None of the 
substances penetrated through dentin or beyond the odontoblastic 
layer into the subodontoblastic layers of the pulp even when placed 
within 25 microns of the pulp and sealed into the cavity for two or 
three days. This was in direct contrast to the rapid penetration and 
destructive action of orthophosphoric acid and silver nitrate.” 

The use of silver nitrate in cavities that are near the pulp does not 
seem indicated, rather it should be used for shallow cavities in those 
patients having rampant Caries. 


HEAVY METALS 


The soluble zinc salts, such as zinc iodide and zinc chloride, are 
fairly efficient for sterilizing dentin and they will not stain the tooth 
substance. However, they are more irritating to the pulp because they 
are precipitated by the tissue chlorides.'® Their use as cavity medica- 
ments does not seem justified. 


SODIUM FLUORIDE 


Sodium fluoride has been tried unsuccessfully as a cavity medica- 
ment. Lefkowitz and Bodecker’® showed that the use of sodium fluo- 
ride as a therapeutic agent applied directly to the dentin of a cavity 
caused abscesses of the pulp and eventual necrosis. This they attrib- 
uted to the severe caustic action of the drug. Other workers confirm 


their findings. 


PHOSPHORIC ACID 


Phosphoric acid, whether used with cements as a base for restora- 
tions or with silicates in the restoration of anterior teeth, has been 
found to be very irritating to the pulp. Phosphoric acid solution has a 
pH of 1.2 to 2.16 depending on the strength of the solution, i.e., 40 per 
cent to 0.125 per cent. Zinc orthophosphate cement upon insertion into 
a cavity is 34.5 per cent primary zinc phosphate, Zn(H,PO,)., plus 3 
to 9 per cent phosphoric acid, H;PO,, plus free HO and water of 
crystallization. It is thus a strong solution of primary zinc phosphate 
and a little free phosphoric acid. In work by W. Harvey, Le Brocq 
et al." it was also found that the pH of plastic (soft) cement is in the 
range of 1.4 to 1.8, that of freshly set cement, 2.8 to 4.5, and that of 
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fully set cement, 4.1 to 6.3, depending upon the proportion of powder 
and liquid used in the mix. The high quantity of free hydrogen ion 
concentration may explain why Perreault et al.,?* in their experiment, 
found phosphoric acid showing such a destructive effect on the pulp. 

When using a cement base for a filling, or for that matter with 
silicate cements, it is safer to neutralize with a thin layer of calcium 
hydroxide as recommended by Zander** and by Nyborg.”° 


CALCIUM HYDROXIDE 


Most experimental work on this subject has been conducted on teeth 
that are caries free. Nyborg®® probably did the most extensive work in 
this field and he states that the conclusions deriving from the investi- 
gation are applicable only to cases such as those of his series, viz. 
(a) in teeth that are either caries free or have but shallow lesions; (b) 
where a small part of the pulp is exposed, as in fractures; or (c) 
where the pulp was exposed unintentionally by means of instruments. 
The probability of the processes tending in the required direction 
(healing) may be put at 70 per cent for this case series, technique and 
experimental condition. This confirms the work of Glass and Zan- 
der,®:** who found “that the superficial portion of the pulp in contact 
with the Ca(OH), was rapidly necrotized: within four weeks healing 
took place beneath the necrotic area with the appearance of a new 
odontoblastic layer and a new bridge of dentin—zinc oxide and eugenol 
did not necrotize the pulp tissue, however, it elicited an inflammatory 
reaction which persisted throughout the course of the experiment.” 
They also found that phenolizing the pulp prior to applying either 
calcium hydroxide or zinc oxide and eugenol did not interfere with or 
enhance the healing process. 

From reports, it seems that the best anticipated percentage of suc- 
cess is 70 per cent in those exposures where there is no clinical evi- 
dence of pulpal pathosis. Most exposures in the practice of dentistry 
come from deep-seated carious lesions. Therefore, it is a foregone con- 
clusion that in the average exposure the chances for success are far 
less than 70 per cent. If a drug could be found that would have a 
bactericidal effect and would not injure the pulp or inhibit the effect 
of calcium hydroxide, it seems that the percentage of success in prac- 
tical cases could be substantially increased. 

There is agreement in the fact that the introduction of the more 
frequently used drugs into freshly cut dentin causes destruction of 
vital tissue (Tomes fibers), With this destruction (coagulation of pro- 
tein contents of the tubuli) comes an increased permeability as far 
as the medicament has penetrated. This is expressed by Amler and 
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Bevelander:' “In general the use of medicaments (silver nitrate, 
phenol, alcohol, cavity varnish, zinc orthophosphate cement) in cavity 
preparations, on the basis of permeability studies, has shown that al- 
most invariably the introduction of drugs in the tooth causes destruc- 
tion of vital tissue in the dentin. This is inevitably accompanied by an 
increased permeability of this tissue and even histologic changes. Their 
effect appears to be proportional to the length of time the medica- 
ments are in contact with the dentin. The advisability of using such 
medicaments appears to be questionable.” 


CHEMOTHERAPY 


Chemotherapy is the treatment of infection by administering chemi- 
cals which affect the causative organism unfavorably but do not in- 
jure the patient. For cavity medication this form of therapy includes 
those drugs which adversely effect the cariogenic microorganisms but 
do not affect the contents of the dental tubuli or the pulp or have 
detrimental systemic effects. The primary consideration in the selec- 
tion of drugs for use in cavity medication should be how specific they 
are for the microorganisms. 


Sulfonamides 


In 1935, Domagk, a German worker in research who had been test- 
ing dyestuffs in vivo for antimicrobial activity, observed the marked 
chemotherapeutic activity of a dye, Prontosil, in experimental strepto- 
coccus infections. From this experiment came sulfanilamide and related 
compounds known as sulfonamides. These drugs are limited in dental 
usage to systemic administration for dental diseases, to local applica- 
tion in some cases, and to employment in root canal therapy. They 
have no value as cavity medicaments because of their limited bac- 
teriostatic spectrum. 


Antibiotic Substances 


There are a number of antibiotic substances which have been used 
individually or in combination with other antibiotic substances or 
with other drugs as cavity medicaments. Ostrander* states, “Antibi- 
otics refers to substances which are elaborated by microorganisms, 
which in turn, have the property of inhibiting or destroying other 
microorganisms under propitious conditions.” The majority of anti- 
biotics are toxic not only to other microorganisms but also to higher 
animals. A few are non-toxic and some of these have been found to be 
highly effective chemotherapeutic agents. 
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Penicillin. Penicillin is primarily a product of the mold Penicillium 
notatum and to a lesser extent is produced by P. chrysogenum. It is 
highly bacteriostatic, in high concentrations is bactericidal, and is al- 
most completely non-toxic. It is water soluble, a characteristic first 
recognized by Miller’? as being necessary for a good cavity medica- 
ment. Penicillin is most active on gram-positive bacteria and on a few 
gram-negative bacteria. Penicillin can be inactivated by an enzyme, 
penicillinase, in bacteriologic studies. 

Meleny et al.,°* observing that gram-negative organisms in wounds 
rapidly produced inactivation of penicillin when the latter is applied 
locally, investigated para-chlorophenol as an agent that might be com- 
bined with penicillin for the specific purpose of acting upon the gram- 
negative, and perhaps other, organisms that inactivate the antibiotic. 
They concluded that a combination of penicillin and para-chlorophenol 
is effective in mixed infections. 

In 1950, Shuttleworth?’ showed in vitro that penicillin alone could 
penetrate dentin and cementum. 

In 1952, Stamps** demonstrated again in vitro that camphorated 
para-chlorophenol penetrated dentin and that a combination of cam- 
phorated para-chlorophenol and penicillin had an even higher degree 
of penetration. 

Burkman, Schmidt and Crowley‘ have reported the combination of 
camphorated para-chlorophenol and penicillin to be effective in the 
treatment of carious dentin in deep seated cavities. The effective rate 
of sterilization is 86 per cent. The tissue tolerance for penicillin and 
the very low degree of irritability caused by camphorated para-chloro- 
phenol make these drugs suitable for use as a cavity medicament. Al- 
though the effective depth of sterilization has not been measured, the 
results were obtained from culture samples taken at varying depths 
from the cavity floor. There is evidence that this drug combination 
could be successfully used in routine cavity sterilization. 

Streptomycin. Preliminary in vitro studies suggest a probable in- 
compatibility between streptomycin and/or dihydrostreptomycin with 
camphorated para-chlorophenol. 

Broad Spectrum Antibiotics. Ostrander*' states: “Since Aureomycin, 
chloramphenicol (Chloromycetin) and Terramycin resemble each 
other in many respects, they will be considered as a group. 
Terramycin is effective against a wide spectrum of organisms includ- 
ing many aerobic and anerobic gram-positive and gram-negative bac- 
teria. This includes many organisms against which penicillin is in- 
effective.” 

This group includes chloramphenicol (Chloromycetin) and the 
tetracyclines—chlortetracycline (Aureomycin), oxytetracycline (Ter- 
ramycin) and tetracycline (Achromycin and Tetracyn). 
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These substances, along with bacitracin, have uses in dentistry, and 
probably would be effective in cavity medication. Penicillin (by the 
addition of penicillinase ), and to a lesser degree streptomycin, are the 
only antibiotics that can readily be neutralized in culture media. When 
broad-spectrum antibiotics are used there is no reliable way of deter- 
mining their effectiveness in vitro. The use of combinations of anti- 
biotics in dentistry should be studied carefully. Many. of them have a 
wide bacteriostatic spectrum but are not necessarily synergistic and/or 
additive with others. 

Antibiotic Cements. In recent years there has been a growing 
tendency to attempt to use antibiotic substances in combinations with 
cements and direct resin fillings. So far there has not been sufficient 
evidence of their effectiveness to warrant a discussion of them. 


CONCLUSIONS 


1. Many drugs widely used in cavity preparations result in damage 
to contents of dental tubuli and irritation to pulpal tissue when used 


in deep cavities. 
2. Effective depth of drug penetration does not necessarily mean 


effective depth of sterilization. 

3. The advisability of using the commonly accepted cavity medica- 
ments (non-specific drugs ) seems questionable in certain cases. 

4, Chemotherapy offers a promising approach to cavity medication. 
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Therapeutic Dentifrices 


Tuomas J. Hit, D.D.S.* 


Throughout the history of the healing arts, there have been re- 
corded recipes for a dentifrice that will prevent oral or dental disease. 
The earlier dentifrices were not based upon rational logic, but begin- 
ning with this century, efforts have been made to provide a dentifrice 
containing a particular pharmacologic agent which might counteract 
one or more of the factors believed to be associated with the produc- 
tion of dental caries or periodontal disease. 

These efforts to make therapeutic dentifrices began with the addi- 
tion to the dentifrice of such substances as pepsin in an effort to digest 
the film from the surface of the teeth, and with the inclusion of ipecac 
or its alkaloid which is specific for the ameba which was believed to 
be associated with periodontal disease. During the past 50 years many 
substances have been incorporated into tooth pastes and all have been 
designed to do one of three things: (1) produce high alkalinity and 
perhaps counteract the acids related to the carious process; or (2) 
control oral bacteria or inactivate bacterial enzymes; or (3) affect the 
structure of the teeth in such a manner as to make them more resistant 
to the carious process. 

Dental caries is a very complicated process, and while its complete 
etiology may not be known, it has been established that susceptibility 
to the disease is influenced by such factors as heredity, nutrition, es- 
pecially during the formative period, diet (its adequacy and carbo- 
hydrate content), bacterial flora, oral hygiene, and chemical composi- 
tion of the enamel (fluoride content, etc. ). 

A similar statement could be made about periodontal disease. It 
should not be expected that a pharmacologic agent in a dentifrice 
would effect more than one or two of these susceptibility factors. 

It might be well to consider how effective a dentifrice should be be- 
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fore it can be classified as a therapeutic agent. Perhaps we are prone 
to expect too much, because it should be evident that no pharmaco- 
logic agent incorporated in a dentifrice will control many of the fac- 
tors which influence caries susceptibility. Any reduction in the rate of 
the carious process is advantageous and in the interest of the oral 
health of the public. A dentifrice might be classified as therapeutic 
even if its value falls far short of that attained by fluoridation of water 
supplies. 

Perhaps the tendency to expect too much from a therapeutic agent 
incorporated in a dentifrice is the result of making a comparison with 
benefits derived from water fluoridation. It is very certain that the 
dental profession’s lack of confidence in therapeutic dentifrices is 
strongly influenced by the misleading claims made by commercial pro- 
ducers of dentifrices. Dentists recognize these advertisements as mis- 
leading and exaggerated and, as a result, have no confidence in the 
dentifrice and asperse any merit it may have. 


BASIC INGREDIENTS OF A DENTIFRICE 


The Abrasive Agent. The basic purpose of a dentifrice is to serve 
as a prophylactic agent in the cleaning of the teeth. The bulk of a den- 
tifrice is the abrasive agent. Generally, this is some form of calcium 
phosphate, but at least one brand uses calcium carbonate and another 
a pyrophosphate. The degree of abrasive action is well controlled and 
varies little except for slight variations in polishing characteristics. It 
is probable that all commercial brands on the market today have satis- 
factory abrasive action. 

The Sudsing Agent. The second ingredient of a dentifrice is the 
sudsing agent. It is probable that a sudsing agent has some mechani- 
cal value in removing particles from between the teeth but the value 
of its increased ability to remove fatty substances has not been dem- 
onstrated. Theoretically, this may not be desirable. It has been dem- 
onstrated that calcarious deposits on the teeth contain lipoid material. 
The removal of such material might be furthered by detergents. On 
the other hand it has been demonstrated that the addition of fats and 
oils to the diet tends to reduce caries incidence. The public has been 
educated to use a dentifrice with a sudsing agent and all tooth pastes 
contain them. 

All dentifrices today use a detergent as the sudsing agent. These 
vary considerably and become the source of many advertising claims. 
It is from the detergents that the sales promotion derives such eye- 
catching and mystic terms as “Irium,” “DW-9,” “GL-70,” “Gardol,” and 
“life-time protection.” They have the function of a wetting agent and, 
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depending upon the detergent and its concentration, they inhibit bac- 
terial growth in varying degrees. Practically all detergents inhibit en- 
zyme systems in some manner and to some extent. 

The Binding Agent. The third ingredient of a tooth paste is a bind- 
ing agent. For this purpose propylene glycol or glycerin or some com- 
bination of substances is used to make the dentifrice an acceptable 
product with pleasing qualities. The binding agent has no medicinal 
value but is essential to a good pharmaceutical preparation. Flavors 
are added to make a pleasant taste. They are usually complex mixtures 
of the essential oils or other flavoring agents. 


SPECIAL PROPERTIES AND ADDITIVES IN DENTIFRICES. 


To this basic tooth paste, substances may be added which may have 
the capacity of interfering with one or more of the processes believed 
to be concerned with the active production of the carious lesion. 
These substances fall into two classes: (1) those (e.g., the detergents ) 
which may have antibacterial properties and interfere with bac- 
terial enzyme systems, or (2) those which are believed to combine 
with the enamel of the tooth to make it more resistant to the carious 
process. 


Alkalinity and Neutralizing Properties 


Commercial dentifrice manufacturers no longer make claims for 
high alkalinity and the neutralizing qualities of the products. The pH 
of dentifrices varies greatly from a low of 5.5 to 9 or above. Because 
of the transitory effect of the neutralizing quality of a dentifrice, little 
value is attributed to high alkalinity. The pH of the modern dentifrice 
is regulated to stabilize its ingredients or to contribute to the charac- 
teristics which make it pleasant to use. 


Antibacterial Agents 


In recent years many attempts have been made to include in a den- 
tifrice substances which have antibacterial properties and are designed 
to change the oral bacterial flora and reduce the number and activity 
of the acid-forming organisms. 

Antibiotics. One class of substances used was the antibiotics. There 
seems little question but that various kinds of antibiotics when in- 
cluded in a dentifrice will make at least transitory changes in the oral 
flora by eliminating most of the organism sensitive to that antibiotic. 
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Gradually the oral flora tends to restabilize itself by the development 
of organisms less sensitive to the antibiotic. In time the oral flora will 
return to a condition where the numbers and types of organisms are 
comparable to the original flora. This transitory nature of its bacterial 
influence, coupled with the undesirability of developing strains of re- 
sistant organisms and the possibility of the development of sensi- 
tivities in the host, has made this type of a dentifrice unsatisfactory. 
None of the popular brands of dentifrices include antibiotics today. 

Anti-enzymes. The next class of substances used is that in which 
the primary action is destruction or blockage of the bacterial enzymes, 
ie., anti-enzymes. There are many substances which inhibit bacterial 
enzymes, such as most antibiotics, most detergents and many other 
chemicals such as fluorine. Anti-enzymes in dentifrices are substances 
which block the enzymes active in the process of degradation of sugars 
to acids. Some features of this process within the dental plaque are 
not clear. Do bacteria release enzymes which degrade sugars, or is the 
sugar degraded as part of the metabolic process within the organisms 
and are the acids then released? Probably both methods may function. 
If glycolysis is a metabolic process, it would seem probable that from 
the constant use of anti-enzymes resistant forms of organisms would 
develop; that is, that organisms would develop new pathways of gly- 
colysis which would not be blocked by this particular enzyme inhibi- 
tor. This is the mechanism by which penicillin-resistant organisms de- 
velop and thrive in the presence of the drug. If this premise is true, it 
would seem probable that any anti-enzyme as well as any antibiotic 
would have decreasing value with continued use. 

The work on anti-enzymes is based on two premises: (1) that some 
detergents are more effective enzyme inhibitors than others, and (2) 
that some are active for a longer period. This latter premise is pred- 
icated on the belief that some enzyme inhibitors attach themselves 
to the tooth plaque and retain their activity for a longer time. In a way 
this might seem to be paradoxical, for the chief function of a denti- 
frice is to clean the teeth, so that if the teeth were completely clean 
there would be nothing to which the inhibitor could become attached. 
Actually we know that dentifrices do not remove all plaque material 
from the tooth. Much of the work on anti-enzymes is based upon lab- 
oratory evidence of lesser pH drop within plaques in the presence of 
sodium lauroyl sarcosinate. While one investigator did not verify this 
finding, there has been conducted a clinical experiment which gave a 
caries reduction of sufficient importance to justify the belief that en- 
zyme inhibitors may have value in caries control. A recent study 
showed that sodium lauroyl sarcosinate added to diets of rats reduced 
the caries incidence. 
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Enamel-modifying Agents—The Fluorides 


The next class of substances added to dentifrices to give them thera- 
peutic value comprises agents which might combine with the tooth 
enamel and make it less susceptible to the acids of the carious process. 
On a theoretical basis it might be more desirable to use a therapeutic 
agent that would make enamel more resistant than to try to change 
the pH of a plaque or interfere with the balance of the normal bac- 
terial flora of the oral cavity. Two substances are being used at the 
present time; one dentifrice contains stannous fluoride and another 
contains sodium fluoride. 

The results of the water fluoridation study at Grand Rapids indi- 
cate that there is a reduced incidence of dental caries even in teeth 
in which the enamel is formed before the beginning of fluoridation. 
This may be due to the topical application of fluoride. While this value 
is of a much lesser magnitude than the results obtained in children 
who ingested fluoridated water during the tooth formative period, it 
is undoubtedly of sufficient importance to be considered in the thera- 
peutic range. 

Stannous Fluoride. The laboratory evidence to substantiate the 
value of stannous fluoride is convincing. It has been shown that ex- 
tracted teeth treated with this substance have a lower rate of enamel 
solubility in acids, and electron microscopic studies show that tooth 
etching by acids is less marked after treatment with both stannous 
fluoride and sodium fluoride. In this test stannous fluoride was shown 
to be superior to sodium fluoride. 

Clinical tests with use of stannous fluoride in a dentifrice have con- 
sistently shown some beneficial effect. Although there has been con- 
siderable variation in the results of the different investigators, all have 
shown some reduction in the carious process by the use of such a 
dentifrice. These results may have varied owing to differences in age 
groups, methods of use and so forth. All of these tests have shown 
some similarity to the results of topical application for fluorides and 
the results observed in the Grand Rapids experiment in the older and 
comparable age groups. The caries reduction observed in all experi- 
ments has been most marked in smooth-surface caries. Although some 
clinical tests have shown a greater beneficial result, in a clinical test 
conducted by the author the reduction was of a magnitude com- 
parable to the same age group in the Grand Rapids experiment. 

Sodium Fluoride. The clinical evidence dealing with dentifrices 
containing sodium fluoride is scanty and the clinical studies have 
shown disappointing or negative results. However, it is reasonable to 
think that if caries reduction is achieved in older age groups by the 
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topical effect of fluorides during fluoridation, a sodium fluoride den- 
tifrice might have therapeutic use. One clinical test is now being 
conducted which may give information on its comparative value. 


* a = = 


In the beginning of this paper it was emphasized that dental caries 
is a complicated mechanism and that many factors contribute to 
susceptibility to the process. Dentifrices may contribute to the con- 
trol of caries in proportion to their ability to control one or more of 
the factors related to the cause of the carious process. Most dentifrices 
depend upon two or more of their ingredients for their claimed 
therapeutic value, i.e., the detergent with its antibacterial and anti- 
enzyme influence and some other substance such as a fluoride for its 
effect on tooth structure. It must be recognized that regardless of the 
theoretical or laboratory evidence, the final evidence which establishes 
the therapeutic value of the dentifrice is gained by carefully controlled 
clinical experimentation, and its value is not enhanced by exaggerated 
claims and misleading advertisements. 

The dental profession was pleased when the results of the Grand 
Rapids experiment showed some beneficial results in the group which 
was 8 years old at the beginning and 18 years old at the end of the 
experiment. Similar or better results obtained in the same age group 
with dentifrices have elicited no such enthusiasm for their therapeutic 
value. Is not this lack of interest and support of such a method of 
caries control due to the profession’s lack of confidence in the claims 
made by industry, which the profession recognizes as exaggerated and 
designed for sales promotion by the sacrifice of accurate information 
and by the substitution of misleading statements? 


2085 Adelbert Road 
Cleveland, Ohio 
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The Treatment of Oral Manifestations of 


Dermatologic Diseases 


LesteR W. Burkert, D.D.S., M.D.* 


Oral mucosal manifestations of many of the dermatoses are rel- 
atively frequent because of the common embryologic origin of the 
skin and mucous membranes. When the clinical lesions are limited to 
the oral cavity, or when they appear first in this area, the dentist is 
naturally consulted for diagnosis and treatment. The recognition of the 
underlying disease process and the prescription for effective therapy 
are the responsibility of the dentist in most instances. This often taxes 
the ability, experience and resources of the dental practitioner. 


ENVIRONMENTAL FACTORS IN LESIONS OF THE ORAL MUCOSA 


The unusual environmental relations of the oral cavity and its con- 
tained structures are mainly responsible for the difficulty in diagnosis 
which is frequently experienced. These same environmental peculiari- 
ties become important considerations in planning effective treatment 
of any lesion involving the oral mucosa. These environmental factors 
also necessitate frequent modifications in the treatment and prognosis 
for the oral mucosal lesions as compared to the dermal lesions. Since 
these environmental factors bear such important relations to the local 
therapy of oral lesions of the dermatoses, either specific or sympto- 
matic, they will be reviewed before the treatment of the specific 
lesions is discussed. 

The surface covering of most of the oral mucosa is less well kera- 
tinized than that of the skin. Many therapeutic agents used effectively 
on the skin may cause undesirable irritation when used on the oral 
mucosa. The increased vascularity of the oral tissues, as compared to 
the skin, must also be considered in treatment planning. Topically 


* Professor of Oral Medicine, School of Dentistry and Graduate School of 
Medicine, University of Pennsylvania. 
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applied medicaments have only a transitory contact and action be- 
cause of the rapid dilution of the therapeutic agent and its rapid clear- 
ance from the oral cavity by the flow of saliva and the attendant con- 
stant swallowing. This is particularly true in the presence of any pain- 
ful lesions of the oral mucosa. The protective film of saliva covering 
the oral mucosa also prevents effective absorption of the medicament 
irrespective of the generally good vascularity of the soft tissues of the 
mouth. 

The oral cavity and its contained structures are in close proximity 
to the external environmental changes. The warm and moist state of 
the mucous membrane lined cavities is in marked contrast to the usual 
drier physical state of the skin. The macerating effect of trauma 
associated with the physiologic actions of speech, chewing and 
swallowing in this warm and moist environment, are important con- 
siderations not only in diagnosis but when planning the most effec- 
tive therapy. The chemical and thermal effects of foods, beverages 
and habits, such as smoking, tend to modify the clinical appearance of 
the lesions of the oral mucosa, their symptomatology and also their 
response to treatment. In addition, the usual oral flora is composed 
of a heavy and varied microbial population. This latter environmental 
factor represents an important therapeutic consideration, irrespective 
of the etiology of the disease affecting the oral mucosa. 

Secondary involvement of the oral soft tissue lesions by the oral 
microbial flora accounts in a large degree for the pain experienced 
from lesions of the oral mucosa in most of the dermatoses. This 
symptom must always receive major consideration in planning the 
most effective therapy for any lesion of the oral mucosa. The patient 
is usually more interested in obtaining subjective relief than in the 
specific control of the disease. 


LICHEN PLANUS OF THE ORAL MUCOSA 


The lesions of this chronic dermatosis are frequently limited to the 
oral mucosa. Oral lesions are found in approximately 50 per cent of 
the patients having the characteristic dermal eruptions. Since the 
specific etiologic agent responsible for lichen planus has not been 
identified, therapy is based more on an empirical and symptomatic 
than on a rational basis. 

Painful symptoms are usually absent in the non-erosive or common 
form of lichen planus. Since most of the patients are emotionally tense, 
worrying persons, treatment is directed more toward the patient than 
toward the disease—always a good therapeutic approach. The patient 
should be definitely assured that this condition is not potentially 
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precancerous (as in leukoplakia) and that it is not contagious. Mild 
sedation may be considered for short periods of time as a therapeutic 
“crutch”; however, this form of treatment is not effective for long 
periods, and it should be prescribed with caution. 

In the bullous or erosive form of oral lichen planus, the covering 
mucosa becomes separated from the underlying tissues, leaving a raw, 
eroded, painful area which is further modified and aggravated by the 
environmental factors peculiar to the oral cavity, especially the micro- 
bial flora. The treatment of the bullous form of oral lichen planus is 
generally unsatisfactory. Varying degrees of symptomatic relief can 
be obtained from the use of typical anesthetic agents in liquid (spray ) 
or lozenge form. The active therapeutic agent is usually benzocaine 
or lidocaine (Xylocaine). Frequent mouth rinses of warm 10 per cent 
sodium bicarbonate solution are soothing, assist in the maintenance of 
good oral hygiene and aid in the reduction of the microbial popula- 
tion and the attendant painful symptoms. 

Estrogen therapy, both topically and systemically administered, the 
corticosteroids and related compounds have been found to be in- 
effective. Topically applied penicillin or an antibiotic of the tetra- 
cycline group is not recommended. 

Owing to the severe and usually prolonged, if not constant, pain 
experienced by patients with the erosive form of lichen planus, can- 
cerphobia is a common finding. It is important to assure the patient 
on this subject and, by a sympathetic and encouraging attitude, to 
help the patient to “live with the disease.” 


ERYTHEMA MULTIFORME OF THE ORAL MUCOSA 


This acute, fairly common dermatosis is known by a variety of 
terms: Stevens-Johnson disease, Behcet’s syndrome and erythema 
multiforme pluriorificialis. The specific etiologic agent has not been 
established, although reasonably effective therapy is available for the 
control of the acute subjective symptoms. 

Oral mucosal involvement has been noted in from 85 to 92 per cent 
of the patients with dermal eruptions. Some patients exhibit lesions 
limited to the oral mucosa and in many the oral mucosal involvement 
represents the first clinical manifestation of this dermatosis. The pain- 
ful symptoms of the oral mucosal lesions overshadow those from the 
skin because of the multiplicity of complicating environmental factors 
operating in the mouth. 

Once the diagnosis has been established to the satisfaction of the 
clinician, cortisone or ACTH therapy should be instituted. This group 
of therapeutic agents has been found to be effective for the reduction 
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of the acute inflammatory and painful phase of the disease. Patients 
who do not respond to ACTH therapy may respond to cortisone and 
related compounds. 

ACTH should be administered intramuscularly in 25 mg. doses 
every 6 hours for 24 hours, and then 25 mg. every 8 hours until the 
inflammatory phase of the lesions is suppressed or until the clinician 
is convinced that the patient is refractory to this therapeutic agent. 
Cortisone 100 mg. every 12 hours for the first day and then 100 mg. 
per day in divided doses can also be employed. Patients may be 
refractory to both the corticotropins and the corticoids. Topically ap- 
plied cortisone-containing ointments are not as effective as the system- 
ically administered dosage forms. This disease is a systemic condition 
with oral manifestations and, in general, it responds best to systemic 
therapy. 

Since numerous side effects, some of them extremely serious, may be 
associated with the systemic administration of the cortico.opins and 
corticoids, these therapeutic agents should be administered preferably 
by the physician who is qualified to make the necessary survey prior 
to therapy, and who can treat any complications or side reactions 
which may occur. 

As adjunctive treatment associated with therapy with the corti- 
cotropins and corticoids, or in patients who are unresponsive to these 
agents, anesthetic troches can be prescribed to allay the pain tem- 
porarily and to allow adequate nutrition by mouth. Non-caustic anti- 
microbial drugs can be used topically to reduce the bacterial popula- 
tion of the oral cavity. The frequent use of a warm 10 per cent sodium 
bicarbonate mouthwash is soothing and effective. Systemic antibiotic 
therapy is of little if any value in the treatment of the oral mucosal 
lesions. 

Vitamin B complex with vitamin C preparations, 6 to 9 therapeutic 
capsules per day in divided dosage, should be prescribed during the 
early, acute painful stage of this disease. The maintenance of adequate 
nutrition, particularly caloric intake, is an important phase in the 
treatment of this disease. Parenteral feeding will be required in infants. 
Most children and adults can maintain adequate caloric intake on a 
liquid or semisolid diet. Cold bland drinks and ice cream are usually 
well tolerated. 

None of the forms of treatment discussed is curative in the strict 
sense. They may suppress the acute inflammatory response and asso- 
ciated pain (corticotropins, etc.), or afford temporary relief from 
pain (anesthetic troches), or be of a general supportive nature (good 
nutrition and vitamin B complex and vitamin C therapy). 
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PEMPHIGUS OF THE ORAL MUCOSA 


Pemphigus is a relatively uncommon, serious dermatologic disease, 
again of unknown etiology. The typical bullous and later painful ero- 
sive lesions of pemphigus may be limited to the oral mucosa, or they 
may appear in the mouth for considerable periods before the typical 
dermal eruption develops. The painful symptoms associated with the 
oral lesions usually exceed those from the eruptions on other body 
areas because of the peculiar environmental relations existing in the 
mouth, 

Caution should be exercised in making a diagnosis of pemphigus 
when the lesions are limited to the oral mucosa. While the history of 
development may support this clinical diagnosis, a positive, definitive 
diagnosis usually requires biopsy study by a competent pathologist. 

The general treatment of pemphigus is the responsibility of the 
dermatologist or internist. This once almost invariably fatal disease is 
now effectively treated (suppressive therapy) by ACTH and/or cor- 
tisone and their derivatives. Not only are these therapeutic agents 
effective in suppressing the clinical lesions, but small quantities of 
cortisone and ACTH have the ability to detoxify the pemphigus 
toxins in vitro. 

The oral lesions of pemphigus may be more resistant to therapy 
with the corticosteroids. The use of a bland mouthwash, as previously 
suggested, is soothing and assists in clearing the tissue debris from 
the oral cavity and in reducing the oral microbial flora. Anesthetic 
troches or, preferably, sprays may also be prescribed for symptomatic 
relief, especially prior to eating. 

While corticosteroid therapy is not considered to be curative in the 
usual sense, it has been effective in suppressing the lesions of pem- 
phigus for as long as five years. However, the long-continued use of 
corticosteroids is frequently associated with many undesirable com- 
plications. 


HERPES SIMPLEX OF THE ORAL MUCOSA 


Solitary Herpetic Lesions 


The treatment of the occasional solitary herpetic lesion (caused by 
the herpes simplex virus) presents no therapeutic problem. These 
lesions are self-limiting and will regress spontaneously. Treatment is 
useful in minimizing the painful symptoms. A given treatment may 
not be equally effective in all patients. The cautious application of 50 
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per cent trichloracetic acid or 10 per cent silver nitrate to the lesion is 
effective. The solitary herpetic lesion is the only one affecting the oral 
mucosa for which the careful and infrequent use of a caustic is recom- 
mended—being sure, however, that a herpetic lesion is being treated 
and not an early carcinoma or a syphilitic lesion. Symptomatic relief 
can also be obtained from touching the individual lesion with an 
alum—not a silver nitrate—styptic pencil. Careful drying of a solitary 
herpetic lesion, followed by the application of tincture of benzoin, is 
also an effective and safe form of medication. 

If the patient can recognize early the characteristic symptoms of 
the developing lesion—namely, a feeling of fullness and a burning and 
itching sensation—the administration of one of the antihistaminic 
drugs may be effective abortive therapy. A small supplemental daily 
dose of vitamin B complex may suppress the development of lesions 
in persons who are susceptible to this eruption. 


Acute Herpetic Stomatitis 


The treatment of acute herpetic stomatitis, which occurs usually in 
infants, children and young adults, must be approached differently. 
This form of stomatitis in infancy, if recognized, will usually be treated 
by the pediatrician. The dentist may be called upon to treat acute 
herpetic stomatitis in the child and young adult. There is no virucidal 
or specific therapeutic agent for the treatment of this form of acute 
stomatitis. No currently available antibiotic or corticosteroid agent, 
systemically administered, is truly effective. Preliminary reports sug- 
gest that fludrocortisone acetate, topically applied, may be an effective 
therapeutic agent when used in a 0.25 per cent ointment. 

The treatment plan in acute herpetic stomatitis is directed toward 
the immediate reduction or elimination of the acute painful symptoms, 
and general supportive treatment including the maintenance of ade- 
quate nutrition. Therapy directed toward the acute painful symptoms 
consists of the use of anesthetic sprays or troches. Frequent mouth 
rinses using warm 10 per cent sodium bicarbonate solution are sooth- 
ing and beneficial. Proprietary mouthwashes may actually be irritat- 
ing to the involved tissues because of the flavoring or therapeutic 
agents employed. Dilute hydrogen peroxide, useful in the treatment 
of many forms of acute stomatitis, should not be prescribed. The 
low pH of even the diluted hydrogen peroxide will be very painful. 
Sodium perborate should not be used for the treatment of any acute 
stomatitis. 

Mild antimicrobial agents, such as 1 per cent aqueous crystal violet, 
can be used; however, in the author’s opinion their effectiveness has 
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been overestimated. High therapeutic doses of vitamin B complex 
and vitamin C should be administered and an adequate caloric intake 
maintained. This disease is usually self-limiting with resolution occur- 
ring in 10 to 14 days. 

Note: Recurrent aphthous stomatitis, according to current knowl- 
edge, is not of viral etiology although the lesions may resemble or 
be indistinguishable clinically from those of herpetic stomatitis. 


HERPES ZOSTER OF THE ORAL MUCOSA 


Herpes zoster, or “shingles” as it is commonly known, may involve 
the oral mucosa. This disease is of viral etiology, the agent being quite 
different from the virus associated with herpetic stomatitis. It is rare for 
oral mucosal lesions to exist without the associated dermal lesions 
involving the area having a common sensory innervation. The dermal 
and oral mucosal involvement is almost always unilateral. 

Many reports have confirmed the favorable clinical response follow- 
ing the administration of cortisone. This therapeutic agent not only 
produces an almost dramatic relief of pain, but the skin eruption does 
not progress and, more important, the annoying post-herpetic neu- 
ralgias do not develop with this form of therapy. The same recom- 
mendations and cautions pertaining to systemic cortisone therapy dis- 
cussed under erythema multiforme apply in the treatment of herpes 
zoster. Gamma globulin injections have also resulted in relief of pain 
in herpes zoster involving the orofacial tissues, with regression of the 
lesions. The oral lesions appear to be more refractory to any form of 
treatment than the dermal lesions. 


MONILIASIS OF THE ORAL MUCOSA 


This condition, caused by a yeast-like fungus, Candida albicans, was 
formerly noted predominantly in young infants and elderly debilitated 
or malnourished persons. Today, oral moniliasis is being observed 
more frequently in the middle-aged adult group, as a side reaction to 
the administration of the so-called wide spectrum antibiotics. Moni- 
liasis is observed more frequently in patients receiving for a prolonged 
period of time one of the members of the tetracycline group. 

Oral moniliasis may develop following the topical use of one of the 
tetracycline antibiotics (tetracycline, Aureomycin or Terramycin). In 
the adult, the development of oral moniliasis may be associated with 
an acute painful glossitis and a diffuse redness of the involved oral 
mucosa. If the practitioner should attempt to treat the superimposed 
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oral moniliasis with the same tetracycline-group antibiotics, a vicious 
cycle would be established. 

Oral moniliasis can be diagnosed by means of bacteriologic smear 
or cultural findings. The treatment of oral moniliasis may prove to be 
difficult. If a history of topical or systemic medication with tetra- 
cycline, chlortetracycline (Aureomycin) or oxytetracycline (Terra- 
mycin) is obtained, medication with these antibiotics should be 
stopped. 

Careful mechanical removal of the debris and plaque-like material 
is recommended prior to the use of any topical medicament. The local 
oral mucosal lesions usually respond to the repeated application of a 
20 per cent aqueous sodium caprylate solution. The taste and odor 
of this therapeutic agent may be unacceptable to some patients. Boric 
acid solutions are ineffective and should not be used in infants be- 
cause of their toxicity. A 1 per cent aqueous crystal violet solution 
may be applied topically. This latter agent appears to be less effective 
in the treatment of oral moniliasis in the adult than it is in the infant or 
child. 

An antibiotic—nystatin (Mycostatin)—effective against Candida 
albicans, has been developed. This can be used topically in the form 
of a suspension containing 100,000 U per cubic centimeter of nystatin. 
Available evidence indicates that topical nystatin is more effective 
than parenteral nystatin for the treatment of oral lesions. If parenteral 
nystatin therapy is considered to be necessary, the patient’s physician 
should be consulted and the antibiotic should preferably be ad- 
ministered with his cooperation. 


SUMMARY 


The effective treatment of the oral manifestations of dermatologic 
diseases presents numerous problems in addition to those associated 
with the therapy of the dermal eruption. These problems exist be- 
cause of the unusual if not unique environmental relations in the oral 
cavity. The rapid dilution and “clearance” of topically applied thera- 
peutic agents minimize their effectiveness on the oral mucosa. The 
constant trauma these tissues receive modifies the healing process. 
The ever-present, heavy and varied microbial flora in the mouth not 
only augments the painful symptoms experienced by the patient but 
this microbial flora becomes an important consideration in treatment 
planning and prognosis. 

Thus, in addition to recognized forms of therapy for the dermatosis, 
non-specific therapeutic aids to reduce the oral microbial flora by 
frequent mouthwashes or the topical application of non-caustic and 
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non-irritating antimicrobial agents are usually employed for any oral 
lesion in which the continuity of the oral epithelium has been de- 
stroyed. The oral mucosal lesions do not respond as readily to recog- 
nized therapeutic agents used for the treatment of the dermal lesions, 
again owing to the environmental factors. 

While the dental practitioner has many effective therapeutic agents 
available for local (topical) therapy which are useful for relieving 
the pain experienced by the patient, in most of the dermatoses 
systemic medication will be required for adequate definitive treat- 
ment of the underlying disease. In some of the dermatoses this 
systemic medication should be administered by the physician or at 
least on a consultative basis between the dentist and the physician. 

There is no uniformly effective therapeutic agent for the oral mani- 
festations of some of the dermatologic diseases, such as the bullous 
form of lichen planus and the oral herpetic lesions. Until our know]l- 
edge of these diseases becomes more complete, or currently unrecog- 
nized therapeutic agents are developed, these patients must still be 
treated on a symptomatic and empirical basis. 

The clinician should always remember that he is treating a patient 
and not a disease. Hence the treatment planning for two patients with 
the same disease may differ considerably. 


40th and Spruce Streets 
Philadelphia, Penna. 
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Hemorrhage: Its Prevention and Therapeutic Control 


Emmett R. Costicu, D.D.S., Pu.D.* 
AND 
James R. Haywarp, D.D.S., M.S.** 


Hemostasis is one of the first rules of good surgery. To abide by this 
rule the surgeon is required to exercise great skill and good judgment. 
The development of new and better therapeutic agents for the control 
of hemorrhage does not give the surgeon license to take liberties with 
this rule. Careless handling of the tissues being operated on with the 
hope that a drug will balance delinquency of skill and judgment is ill 
advised and hazardous. 

Another surgical principle states that before any operation is under- 
taken, a thorough history must be elicited from the patient. This may 
reveal a bleeding problem which the patient has forgotten or which 
he did not understand. It may disclose a potential bleeding problem 
in a hypertensive person or in a patient with liver damage. The history 
may also reveal sensitivity to drugs used to control bleeding—for 
example, a hypersensitivity to epinephrine. 

There are a number of pathologic conditions which produce hemor- 
rhagic states. Since it is the purpose of this paper to discuss only the 
prevention and control of hemorrhage by therapeutic methods, such 
conditions will be presented only where it is necessary to clarify the 
rationale for the use of specific drugs. Table 1 lists laboratory tests 
for hemorrhagic conditions. A few may be done in the office, the 
others require more complete laboratory facilities. Details of test tech- 
niques can be found in books on clinical laboratory testing. 

Let it be understood that the measures for controlling hemorrhage 
to be discussed in this paper are intended as an adjunct to and not a 
substitute for good surgery. 


* Assistant Professor of Dentistry, University of Michigan School of Dentistry. 
*° Professor of nme f and Chairman of Department of Oral Surgery, Univer- 
sity of Michigan School of Dentistry. 
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Taste 1. Bleeding Tendencies in Which Laboratory Tests Are Abnormal 








CONDITION TEST 
Thrombocytopenic purpura, Capillary resistance test 
purpura simplex, Tourniquet test ) 
scurvy, telangiectasia ( Rumpel-Leede ) 
Hemophilia, PTC and PTA Clotting time 
deficiencies, hypoprothrombinemia Coagulation time 
due to vitamin K deficiency, (Lee-White and others) 
circulating anticoagulants 
Thrombocytopenic purpura Platelet count 
Deficiency of factor V or VII as One-stage prothrombin test 
with Dicumarol; 
hyperheparinemia 
Hypoprothrombinemia Two-stage prothrombin test 
Hemophilia, thrombocytopenic Prothrombin consumption 


purpura 





PHYSIOLOGY OF HEMOSTASIS 


Accumulated research in the field of blood coagulation is extensive 
and impressive. The major portion of this work has been done in 
vitro and by the study of patients with abnormal clotting phenomena. 
Because of the many difficulties in the study of blood coagulation, 
some of the information available has been the result of speculation 
and postulation. It is therefore understandable that there are many 
theories on the mechanism of blood coagulation. 

The factors which promote coagulation are present in the blood 
at all times, and so in circulating blood there also must be a group 
of factors to prevent coagulation. There is a balance of the coagulation- 
producing and anticoagulant factors which is altered in favor of co- 
agulation when injury takes place. There are some conditions in which 
one or more of the factors may be absent, deficient or too plentiful. 
The true hemophiliac, for example, may have a deficiency of anti- 
hemophilic globulin (AHG) and so have a prolonged clotting time. 
(His bleeding time is normal owing to the ability of small vessels to 
retract and contract the severed lumen.) The person with an excess 
of circulating heparin will not produce a clot because the heparin 
prevents the activation of prothrombin. 

To assist in understanding the action of various compounds in con- 
trol of bleeding, a brief review of the coagulation of blood will be 
given. Figure 1 is a diagrammatic representation of the chemistry of 
the clotting mechanism. It should be understood that any diagram 
such as this is obviously an oversimplification of what takes place in 
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Fig. 1. Blood reactions necessary for coagulation. 


- this complex phenomenon and is presented as a teaching aid for 


review. 


Chemistry of Coagulation 


Vitamin K and Prothrombin. We will begin with the formation of 
prothrombin in order to illustrate the role of vitamin K in blood co- 
agulation. Prothrombin is produced by the liver and is dependent 
upon the presence of vitamin K. Vitamin K, being a fat-soluble vita- 
min, is in turn dependent upon bile salts reaching the small intestine 
where they play a part in emulsification and absorption of vitamin 
K. It is also necessary that there be no impairment of the absorptive 
ability of the intestinal mucosa. Vitamin K is present in adequate 
quantities in a normal well balanced diet and is also produced by 
certain intestinal bacteria. 

Thromboplastin. Thromboplastin is formed at the time of trauma by 
a complex reaction between material from injured body tissues, frac- 
tured blood platelets and a group of factors present in blood plasma. 

Other Coagulant Factors. A number of factors must be present in 
the circulating blood for the process of coagulation. Some of these are 
listed in Figure 1. Other factors are suspected but have not yet been 
definitely identified. 

Thrombin. Thrombin is produced by the reaction between pro- 
thrombin and thromboplastin in the presence of calcium ions. Throm- 
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bin is a proteolytic enzyme and acts to form fibrin by removing a 
portion of the fibrinogen molecule. 

Anticoagulant Factors. Heparin is probably the most well known 
of the factors acting to inhibit coagulation. It is present in all tissues 
of the body, but is found in the highest concentration in the liver and 
lungs. The original investigations and isolation from the liver explain 
its name. Heparin, upon action with cofactor, another modifying sub- 
stance in the circulating blood, prevents the formation of thrombin. 

Clot-lysing Factors. Fibrinolysin is a factor present in the circulat- 
ing blood that acts to destroy fibrin. Its normal function is to prevent 
intravascular fibrin formation. If present in higher than normal con- 
centration it may destroy a clot following trauma or surgery. 

If thrombin, also a proteolytic enzyme, is present in excess it 
presumably could lyse the fibrin clot. There are, however, other fac- 
tors present in blood plasma in normal situations which counteract such 
lysing factors. There are clinical laboratory tests available to determine 
the presence or absence of the factors described. Proper therapy is 
based on the results of appropriate tests when a history reveals pre- 
vious unexplained bleeding. 


Vascular Response in Hemostasis 


The biochemical process of blood coagulation is one part of the 
control of hemorrhage from a ruptured vessel. Another important 
phase in the physiologic control of hemorrhage is the response of the 
severed blood vessels. The vessels will retract when severed and 
undergo a constriction, thus reducing the diameter of the lumen 
through which the blood can escape. Platelets accumulate at the cut 
end of the vessel, forming a plug, and clotting takes place in this 
area with the formation of fibrin strands. To complete the occlusion 
of the severed vessel in a normal situation, the clot contracts, retracts 
to plug the vessel and becomes firm. 

The location, size and wall structure of the severed vessel are all 
important. A small vessel in firm soft tissue will be compressed by 
the adjacent tissue. If on the other hand the severed vessel is in a bony 
canal or soft areolar tissue there will be no compression from the 
adjacent tissues. There also is a significant variation in blood flow 
and pressure depending on whether the cut vessel is an artery, vein, 
arteriole, venule or capillary. 


Summary of Physiologic Hemostasis 


We may summarize by saying that there are three approaches to a 
bleeding problem depending on where the abnormality promoting 
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the hemorrhage is located. The vascular response, flow pressure of 
blood or coagulation mechanism may contribute to the hemostatic 
problem. The simple application of pressure or elevation of the part 
will often produce the desired effect by reducing circulating blood 
pressure to the area. If the vessel wall does not retract and contract, 
or if the blood pressure washes away the clots, a ligature, a clamp or a 
vasoconstricting drug may accomplish the desired effect. If there is a 
defect in the formation of the clot, the responsible deficiency may be 
detected and provision can be made to correct it. 


CLASSIFICATION OF HEMOSTATIC AGENTS 


Hemostatic agents can be divided into two large groups. The first, 
agents applied locally, includes sutures, absorbable sponges, caustics 
and astringents. The other major grouping would be agents ad- 
ministered parenterally and orally and would include vasoconstrictors 
and various biologic agents. These agents for hemostasis have been 
listed in outline in Table 2. It would be redundant to present a detailed 
discussion of the application of each of the agents included within the 
various groups, and therefore a prototype will be selected in most in- 
stances to describe the application of agents within the various clas- 
sifications. In Table 3 are presented dosages, methods of administration 
and indications for use, covering all the drugs mentioned. 


Mechanical Factors 


Pressure. Pressure is used routinely after all oral surgical procedures 
by asking the patient to bite gently on a piece of gauze for a period of 
time sufficient to allow the blood to coagulate. This is also an effec- 
tive way of controlling excessive bleeding during surgical procedure, 
for it is difficult if not impossible to operate in an area where there is 
excessive bleeding. The simple act of having the patient bite gently 
on sponges for 2 minutes will produce a marked reduction in the 
amount of bleeding. In this period the operator may review the 
roentgenograms, reconsider the approach and return to his surgery a 
bit refreshed and with the advantage of a dry field. 

Bleeding from small vessels in soft tissue may require the use of a 
hemostat. This instrument can be removed after a few minutes with- 
out recurrent bleeding. It is customary to give the clamp a half turn 
for additional vessel closure b: ‘ore releasing it. Should bleeding recur 
it may be necessary to re-apply the hemostat and ligate the vessel. 

Extensive bleeding from bone where nutrient canals approach the 
alveolar crest in the interseptal areas is a common annoyance in office 
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TaBLe 2. A Classification of Hemostatic Agents 





LOCAL ADMINISTRATION SYSTEMIC ADMINISTRATION 





Mechanical Biological 
A. Pressure A. Endogenous 


1. Digital (pressure points ) 
2. Gauze sponges 
3. Clamps 
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4. Sutures 
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. Agents that form a plug 
1. Bone wax 
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. Agents that promote platelet 
fracture and form a support for 
fibrin strands 
1. Gelatin sponge 
2. Inorganic bone matrix 
3. Fibrin sponge 
4. Alginic acid (powder, sponge, 
gauze ) 
5. Starch sponge 


1. Vasoconstrictors 
a. Epinephrinet (and sub- 
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b. Pituitary extract 
( Pitressin ) t 
c. Vasoconstrictor factor of 
liver extract (Kutapressin ) 
. Blood elements 
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1. Inhibit circulating anticoagu- 
lants 
a. Protamine sulfate 
b. Tolonium chloride 


(toluidine blue) 
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A. Cautery sion of clotting elements 


a. Vitamin K 
b. Snake venoms*® 
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2. Electrocautery 


{ 
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1. Silver nitrate 
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b. Antihistamines 
c. Adrenochrome salicylate 
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oral surgery. These canals may also be the source of postoperative 
hemorrhage. The bleeding usually can be controlled very easily by 
crushing the adjacent bone into the bleeding canal with the aid of 
closed points of a hemostat or needle-holder, or a ball burnisher. 
When this technique is used to control bleeding, the assistant must 
be instructed to use great care in the aspiration of blood and saliva. 
The careless use of the aspirator will withdraw the bony plugs from 
the nutrient canals and promote bleeding. 

The careful use of sutures can do much to prevent postoperative 
hemorrhage. They should be well placed to support tissue and should 
not be tightly tied. The objective of suturing is to stabilize the tissue 
and, in the alveolar ridge area, to hold the tissue gently against the ridge 
with only sufficient pressure to prevent capillary bleeding. The tissue 
should not blanch. The sutures should be placed over bone, such as 
the interseptal bone, and should not be located over bony defects. 
Sutures which exert tension on soft tissue over bone defects may con- 
tribute to bleeding by preventing contraction of a severed vessel. 

Splints or stents for the control of bleeding may be necessary on 
occasion. However, their use entails hazards of blind pressure appli- 
cation where the extravasation of blood may produce large hematomas 
and possible extension with respiratory embarrassment. Prolonged 
localized pressure also may produce maceration of soft tissues and 
delayed healing. 

Agents That Form a Plug. Bone wax is a material that is rela- 
tively non-irritating, but is very slowly resorbed. It is occasionally 
used to control hemorrhage from the many small vascular channels in 
bone. The material is applied by rubbing it into the bleeding bony 
surface. 

Oxidized cellulose has been placed in this group although it might 
fit into two other categories, i.e., agents that promote platelet fracture 
and caustic agents. This material is cotton gauze chemically treated 
so that the material may be left in wounds to be resorbed by the body. 
This material swells very noticeably when it becomes saturated with 
blood, so that when placed in a tooth socket or a bony cavity it exerts 
pressure on the surrounding walls. Although it has proven to be an 
excellent hemostatic agent, there are certain drawbacks to its use in 
oral surgery. The material has a very low pH, and it is felt by some 
that this accounts for the areas of irritation about the sockets treated 
with oxidized cellulose. In addition, it has been demonstrated experi- 
mentally that oxidized cellulose interferes with bone formation and 
may cause cystic defects. These latter effects may be due to the fact 
that oxidized cellulose is an ion-exchange medium with an affinity for 
cations, such as calcium. A third drawback is the fact that it has 
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been clinically and experimentally demonstrated that oxidized cellu- 
lose retards epithelization. The clot which is formed following the 
application of oxidized cellulose is not a true physiologic clot but is 
a result of reaction between oxidized cellulose and hemoglobin to 
form a gelatinous mass. There are other materials more suitable to the 
control of bleeding in the oral cavity which do not produce local irri- 
tation, interfere with bone formation or retard the epithelization of 
the region operated upon. 

Agents That Promote Disruption of Platelets and Act as Frame- 
work for Fibrin Strands. The gelatin sponge is probably the most 
widely used and most well known of this group of agents. Because 
of its spongy character it has a large surface for the formation of blood 
clots with a supporting matrix. When placed in wounds, it is readily 
resorbed by the body within three to five weeks. 

Inorganic bone matrix is a material prepared by the extraction of 
all organic material from human or beef bone. It is used as a bone 
grafting material or for the obliteration of bony cavities, but has ex- 
cellent hemostatic qualities owing to the large surface area provided 
by its many canaliculi and medullary spaces. 

Fibrin sponge is a material prepared from human fibrin. It is an 
excellent hemostatic material, but its disadvantage is its great expense 
and the fact that it is very friable. 

The salts of alginic acid, a product of seaweeds, have been prepared 
as a powder, as a sponge and as a cotton-like material. They are 
good hemostatic materials but are mildly irritating to the adjacent 
tissues. 

The starch sponge is described in the literature; however, it has not 
been widely accepted because it is easily destroyed by rough handling. 

Homogenized calf bone was originally intended for use as a grafting 
material in surgical procedures involving bone; however, it has been 
reported that the material has hemostatic qualities. The material is 
said to be non-antigenic, owing to a technique of preparation in which 
the freshly homogenized bone is placed in beef plasma for a period of 
time. It has been suggested that the hemostatic effect is due to the re- 
tention of some clotting factor from the bone marrow or the plasma. 
It is more likely that the hemostatic effect is due to a mechanical ac- 
tion similar to that of the gelatin sponge or inorganic bone matrix and 
also to the fact that the material forms a firm plug in the tooth socket 
or bony defect. 

All agents of this group of sponge-like materials may be used as 
media for transporting other compounds, such as topical thrombin or 
antibiotics. They are all hemostatic agents in their own right, but this 
property can be greatly enhanced by the use of topical thrombin. 
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The use of these materials will not prevent postoperative infection, 
and should infection occur they will be readily lysed or sloughed from 
the bony cavity. The routine use of these materials is not recom- 
mended, since they do constitute foreign materials, and any foreign 
material will tend to slow down the healing process. 

The materials described in this group, such as gelatin sponge, fibrin 
sponge, alginic acid, starch sponge and homogenized calf bone, re- 
quire special handling in order to prevent contamination of any mate- 
rial that is not to be used at the time of surgery. In addition, the 
homogenized calf bone must be kept refrigerated. These requirements 
have been considered a disadvantage in some dental offices although 
they are not insurmountable problems. The inorganic bone matrix has 
an advantage in that it can be resterilized by usual office methods of 
autoclaving or boiling and there are no special refrigeration require- 
ments. 


Thermal Factors 


The cautery has been used for thousands of years as a means of con- 
trolling hemorrhage. This process does not yield a physiologic clot but 
stops the flow of blood by the coagulation of the protein material in 
the blood and all the adjacent tissues, thus leaving an eschar which 
the body will attempt to slough. This may result in further hemorrhage 
at the time of slough. The cautery is used in oral surgery for surgical 
procedures in very vascular fields as a means of controlling hemor- 
rhage at the time of surgery; however, it should not be relied upon to 
control postoperative hemorrhage. 

Cold compresses have been suggested as means of reducing the flow 
of blood through vasoconstriction. 

In general, the thermal means of controlling hemorrhage have only 
very superficial effect and are probably the most unsatisfactory of all 
methods that are available. 


Chemical Factors 


Caustic agents, such as silver nitrate, ferric subsulfate or chromium 
trioxide, have been used with success, but their action is similar to that 
of the actual cautery in that they produce a coagulation of protein 
material which may readily be sloughed with recurrence of the 
hemorrhage. 

The astringents, such as zinc chloride, alum and tannic acid, are 
often helpful in the control of minor capillary oozing. The old home 
remedy of biting on a teabag owes its success to the tannic acid pres- 
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ent in the tea and to the mechanical pressure provided by the process 
of biting on the teabag. 

Although these materials have been effective in the past and often- 
times are the only means of controlling hemorrhage, their use is not 
recommended today since there are other agents that are more effec- 
tive and more physiologic in their action. 

Vasoconstricting agents, such as epinephrine (Adrenalin) and phen- 
ylephrine, have been utilized in the control of surgical and postsurgical 
hemorrhage. They have been combined with local anesthetics, pri- 
marily to enhance the effectiveness of the anesthetic agent but second- 
arily to reduce the flow of blood in the field of surgery. These agents 
act on the vessel walls to produce a constriction with reduced flow of 
blood in the area, and so permit coagulation to take place. Their dis- 
advantage is that the period of vasoconstriction is usually followed by 
a compensatory vasodilatation, which may result in postoperative 
hemorrhage. 

The fact that vasoconstrictor materials are included in local anes- 
thetics may complicate the problem in controlling postoperative hemor- 
rhages. The operator should try to determine the cause of postopera- 
tive hemorrhage and attempt to locate the bleeding point before 
re-anesthetizing a patient. If this is painful, a regional block, away 
from the bleeding, is justified. The use of infiltration anesthesia could 
stop the hemorrhage, making its source difficult to locate and allowing 
it to recur after the anesthetic has been dissipated. A history and check 
of vital signs should also be made to estimate blood loss and determine 
need for replacement. 


Biologic Factors 


Vasoconstrictors. A group of chemical agents classified as vasocon- 
strictors has been previously discussed. The small group here includes 
vasoconstricting agents of biologic origin, such as epinephrine, pitui- 
tary extract, and a vasoconstricting factor which is extracted from the 
liver. These materials act just as the synthetic vasoconstrictors do, and 
are separated here only because of their biologic origin. 

Blood Elements. Whole blood is the first of the group of blood ele- 
ments to be described. With the availability of other blood products 
and other materials, the need for whole blood in controlling hemor- 
rhage has been greatly reduced. There are, however, certain indica- 
tions for the use of whole blood transfusion, such as (1) acute anemia 
from blood loss; (2) chronic anemia; (3) the need to induce coagula- 
tion in an uncontrolled hemorrhage in cases of hemophilia, purpura, 
jaundice and bleeding due to heparin; (4) shock due to hemorrhage; 
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(5) the control of sepsis and toxemia; and (6) as a preliminary to and 
during extensive surgical procedures in which there will be a large 
blood loss. 

Blood plasma may be used in some instances rather than whole 
blood. The blood plasma is the cell-free portion of the blood and con- 
tains all of the elements necessary for clotting except the platelets. 
Plasma is frequently used where blood volume has not been greatly 
reduced and the addition of cells would only serve to increase the 
blood viscosity, impairing circulation. When used as a measure to con- 
trol bleeding, it is best to use fresh plasma or plasma that has been 
prepared and frozen within a half hour of the time that it is withdrawn. 

Antihemophilic globulin (AHG) is used in the treatment of true 
hemophiliacs who have an absence of this protein fraction in the cir- 
culating blood (this is also known as Cohen’s plasma fraction I). Clin- 
ical laboratory procedures should be carried out previous to the ad- 
ministration of this compound to rule out an absence of plasma 
thromboplastin component (PTC) or plasma thromboplastin ante- 
cedent (PTA). Deficiencies of these may give a picture similar to that 
of true (AHG deficiency ) hemophilia. 

Topical thrombin is probably the most widely used of the blood 
elements. This material is dispensed in a powdered form and can be 
stored readily in the office until needed. When the time of need arises, 
the thrombin is reconstituted by the addition of normal saline. This 
material may be used in the powder form by sprinkling it directly into 
the tooth socket or area of hemorrhage, or it may be carried in a liquid 
form in a syringe and applied onto the area of bleeding. Care must 
be taken in the use of this material. If it is not applied directly to the 
source of bleeding, it may only form a surface clot over a large soft 
clot, and as hydrostatic pressure increases beneath this, the surface 
area may rupture with resumption of the hemorrhage. It is therefore 
imperative that the area be carefully dried and sponged so that the 
powder or the liquid can be applied directly onto the bleeding sur- 
face and then held there with a sponge or by the use of one of the 
absorbable sponge materials described under local mechanical factors. 
Topical thrombin must not be injected. 

Inhibitors of circulating anticoagulants may be deficient, or the an- 
ticoagulant may be present in such large quantities that its action can- 
not be blocked following trauma. Heparin, which occurs naturally and 
which may be given to control clot formation following coronary oc- 
clusion or thrombophlebitis, can be inhibited by the administration of 
protamine sulfate. Another inhibitor of heparin is tolonium chloride 
(toluidine blue). This latter compound is not as rapid in its action as 
protamine sulfate. Vitamin K or whole blood may be administered to 
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counteract the action of Dicumarol. A fourth agent in this group is 
oxalic acid. This is a paradoxical situation in that oxalic acid will in- 
hibit the coagulation of blood withdrawn from the body. However, 
when given intravenously, it tends to promote the coagulation of 
blood. This action is not well understood, but it has been suggested 
that it might be an inhibition of antithrombin. 

Factors Stimulating Formation or Conversion of Clotting Elements. 
There are few agents available that will stimulate the formation of 
elements necessary for blood coagulation. Vitamin K is the most well 
known of these agents and probably the most widely abused as far as 
promoting the coagulation of blood. It is frequently administered 
empirically. If the patient’s history reveals some evidence of liver 
damage, the exact nature and extent should be determined before ad- 
ministering vitamin K. If the patient is suffering from obstructive 
jaundice or impaired function of the intestinal mucosa, then vitamin 
K therapy is indicated. Vitamin K is also administered to patients to 
terminate or counteract Dicumarol therapy. Patients with histories of 
recent coronary occlusions or thrombophlebitis may be receiving such 
anticoagulant therapy. Persons who have been on prolonged salicylate 
therapy for rheumatoid arthritis and related conditions may also re- 
quire vitamin K. The breakdown products of salicylates yield a com- 
pound similar to Dicumarol which suppresses the formation of pro- 
thrombin in the liver. Individuals on prolonged antibiotic therapy and 
poor diet may also have a vitamin K deficiency as a result of altera- 
tions in gastro-intestinal flora and absorption. 

Vitamin K has been prepared in a water-soluble form. However, 
vitamin K,, the fat-soluble vitamin, has been found to be much more 
effective in promoting blood coagulation than the water-soluble vari- 
ety. Vitamin K, is administered intravenously. 

Snake venoms have been used as a hemostatic agent. There are 
seven varieties of snake venom that have been used; however, the one 
most frequently referred to is viper venom. These materials are pro- 
teolytic enzymes and their action is similar to that of thrombin in that 
they yield fibrin by removing a portion of the fibrinogen molecule. 

Congo red, a dye, is another material which has been suggested for 
the preoperative stimulation of clot-forming elements. It is said that 
this material stimulates the production of fibrinogen and blood plate- 
lets. It is given intravenously in 10 to 15 cc. doses of a 1 per cent solu- 
tion daily as needed to correct the deficiency. 

Factors Acting to “Strengthen” Capillary Walls. Vitamin C has been 
recommended as a means of reducing surgical and postsurgical hemor- 
rhage. The capillary endothelium is damaged by a deficiency of vita- 
min C, or scurvy, which is now a rare condition, and it seems hardly 
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possible that there would be more than an occasional case requiring 
vitamin C therapy. The capillary resistance can be determined by the 
tourniquet (Rumpel-Leede) test. If the test is positive, a platelet 
count should be done to rule out purpura. 

The antihistamines have been suggested as a means of reducing 
postoperative inflammatory reaction and of hastening tissue repair. 
What their role has been in reducing the incidence of postoperative 
hemorrhage has not been evaluated. There are rare cases of hemor- 
rhage associated with allergy—for example, allergic purpura—in 
which the pre- and postoperative administration of antihistamine com- 
pounds may be beneficial in controlling bleeding. Histamine is known 
to increase capillary permeability. Therefore, the use of an antihista- 
mine may help in controlling allergic hemorrhage. 

Vitamin P has been reported to be effective in increasing capillary 
resistance. The exact nature of this material is not known. However, 
it is presumed to be composed of an impure mixture of flavone glu- 
cosides. Rutin and hesperidin are apparently the same as vitamin P. 
Vitamin P has been suggested as a preoperative medication in cases 
of hereditary hemorrhagic telangiectasia. 

Adrenochrome salicylate is the most recent compound suggested 
for increasing capillary strength. This material is a more stable form 
of adrenochrome, which is a product of the oxidation of epinephrine. 
The action of adrenochrome in reducing capillary bleeding during 
surgery has been reported in the European literature for a number of 
years. This material presents some difficulty in establishing a rationale 
for its use in that it must be given preoperatively to be effective. There 
is at present no good laboratory test for determining whether a healthy 
patient will have excessive capillary bleeding which cannot be con- 
trolled by more routine methods. 

Factors Acting to Prevent Erosion of Vessel Walls. Erosion of vessel 
walls from postoperative sepsis will frequently cause hemorrhage oc- 
curring from two to five or more days after surgery. This type of 
hemorrhage must be controlled with the usual methods of pressure or 
with one of the other local factors as an initial procedure. In addition, 
the use of anti-infective agents must be instituted. Whether the drug 
of choice is an antibiotic, such as penicillin, or a chemotherapeutic 
agent, such as sulfadiazine, it should be administered parenterally or 
orally and not applied locally. 


oO oO oo * 2 
The authors are aware that all possible agents for the control of 


hemorrhage have not been included in this report. An attempt has 
been made to discuss the more popular or desirable agents for use in 
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controlling hemorrhage from wounds of the mouth and jaws. The 
agent most conspicuous by its absence in the discussion is, of course, 
calcium. The amount of calcium required for the process of coagula- 
tion is so small that any deficiency great enough to impair this process 
would have resulted in manifestations of tetany and death of the pa- 
tient before coagulation was depressed. 


University of Michigan School of Dentistry 
Ann Arbor, Michigan 
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The Current Status of the Antihistamines 
in Dental Therapy 


G. R. Keestinc, D.D.S.,* 
AND 
E. C. Hips, D.D.S., M.D.** 


The cause of postoperative sequelae and the status of antihistamines 
in oral surgery are both controversial subjects. The dentist cannot ac- 
curately predict when one may expect complications or the severity of 
these complications following minor or extensive oral surgery. There 
are many theories of technique and administration of drugs to pre- 
vent postoperative complications, but none are universally agreed 
upon. Since the complications are unpredictable, this may be the an- 
swer to the controversial subject of the effectiveness of antihistamines 
in postoperative surgery. 

The structure-activity relationship of antihistamine drugs is highly 
complex. Many compounds have been investigated in oral surgery, 
and elaborate reviews of their effectiveness have been published. Ac- 
curate analysis of these drugs is difficult, and many conflicting results 
have been obtained because different methods of assay have been em- 
ployed. 


EARLY STUDIES AND THE MANAGEMENT OF BIAS 


Antihistamines have been investigated and reported to be effective 
in reducing postoperative complications by many observers. There 
have been many articles, beginning with that of Silverman in 1953, 
showing the effectiveness of this group of drugs in oral surgery. Most 
of these observers reported that antihistamines reduced subjective 
symptoms such as pain, nausea and rate of wound healing. The con- 
clusions drawn regarding the effects of these drugs upon subjective 
symptoms may tend to be misleading unless they are studied by a 


* Resident in Oral Surgery, Jefferson Davis Hospital, Houston, Texas. 
°* Bertner Professor of Surgery, The University of Texas Dental Branch, 
Houston, Texas. 
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careful and well controlled technique with adequate diagnostic cri- 
teria and valid statistical methods. 

There have been recent studies on the effectiveness of these drugs 
using the “double-unknown” technique, which is an unbiased method 
of evaluating test drugs in clinical investigation. The double-unknown 
technique is a method of testing in which neither the subject nor the 
observer knows what or when test agents are employed. A standard 
of reference is employed (such as aspirin in studies of analgesic 
agents ). Placebos are inserted as an unknown. The order of adminis- 
tration of the test drugs, standard of reference, and placebo should be 
randomized in sequential form. Using the double-unknown technique, 
one can evaluate subjective responses somewhat as one would objec- 
tive symptoms. Bias on the part of both subject and observer is 
eliminated using this method. 


CONTROLLED STUDIES AND RESULTS 


Goodman and Gilman’ state that there is a needlessly large number 
of antihistamine drugs and that in no other group of drugs does a dis- 
cerning choice offer less reward. They further state that little dis- 
tinction can be made between antihistamines on the basis of efficacy 
as histamine antagonists. Silverman’® has expressed a preference for 
certain antihistamines, particularly pyrrobutamine compound (Co- 
Pyronil). Pyrrobutamine compound and promethazine hydrochloride 
(Phenergan) have recently been studied by the present authors.** A 
placebo was inserted as an unknown. The test drugs and placebo were 
given only to patients with third molar impactions that were to be 
surgically removed. The substances were placed in capsules of the same 
size and color and were given orally at the same intervals, beginning 24 
hours preoperatively and continued for at least 36 hours postopera- 
tively. The dosages were comparable to those used by other investi- 
gators in previous studies. Patients were seen 24 hours, 5 days and 10 
days postoperatively and observed for evidence of edema, pain, and 
healing. Side effects of the drugs were also evaluated. The code of the 
drugs was changed periodically so as to make the study more valid. 

Our results showed not only that antihistamines were not effective 
in reducing postoperative pain and edema and in improving healing, 
but also that the placebo seemed to be more effective. The results were 
almost identical on surgery requiring over 30 minutes as compared 
to surgery requiring under 30 minutes, thus showing that probably an 
adequate dosage of the drugs was given. There were no significant 
side effects from any of the drugs. Other complications, such as 
trismus, alveolar osteitis, and hemorrhage were statistically the same 
when comparing the antihistamines to the placebo. 
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Admittedly, one cannot conclusively show antihistamines to be in- 
effective with our 116 patients. However, as our work was tabulated 
periodically throughout the study, the results statistically were always 
the same. Szmyd,?* using this same controlled type of study, also failed 
to find antihistamines effective in oral surgery. 

Hoffman‘ reports a reduction in postoperative pain by chlorproma- 
zine using the double-blind technique. Chloropromazine, although 
structurally similar, has none of the antihistamines’ actions. This drug 
is thought to potentiate analgesics along with its other actions, and 
analgesics were given along with the chlorpromazine. 


THE PROBLEM OF THE “PLACEBO REACTOR” 


Clinical studies can be deceptive. Silverman mentions the impor- 
tance of the emotional factor: “The personality of the investigator as 
well as that of the patients can so influence conclusions that are drawn 
as to make them grow irrelative.” Austin Smith" feels the placebo is 
an important adjunct to treatment, owing to the great psychic power 
that is added by the physician. We feel that the placebo influences 
many subjective as well as possibly objective symptoms when it is 
thought to be a drug. Elimination of severe pain such as that in al- 
veolar osteitis or pulpitis has been accomplished by the use of place- 
bos and intramuscular injection of saline. This is not unusual follow- 
ing major surgery, as shown by the work of Keats.® 

Some observers feel that the action of the placebo is similar to hyp- 
nosis; others regard it as a phenomenon which is not completely un- 
derstood. Recently, some interesting observations of the value of 
proper experimental design have been presented by Moyer.’ In using 
a certain drug, hospital interns obtained excellent results in 61 per 
cent of 100 patients given a drug (uncontrolled). However, with the 
use of the placebo and the double-blind technique the excellent re- 
sults dropped to 38 per cent. The double-unknown technique, there- 
fore, is an effective means of overcoming inexperience, unwarranted 
enthusiasm, or lack of objectivity. May, then, antihistamines have had 
the action of the placebo on the patients in earlier observations? 


THE ACTION OF HISTAMINE 


Histamine is still an enigma to pharmacologists and physiologists. 
It has provided many controversial issues, mainly because of disap- 
pointing clinical studies. The fact that histamine is released in trauma 
and surgery is well known. However, there are many conflicting theo- 
ries on cause of inflammation and on the role of histamine in inflam- 
mation. 
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Is histamine the sole or main cause of edema, pain and retardation of 
wound healing? Menkin® feels that although histamine may play a 
role in the mechanism of increased capillary permeability, it is not the 
primary substance involved in this action. In his studies Sanders® 
utilized a new and valuable method of measuring histamine levels in 
oral tissues and saliva. However, the histamine level in saliva may not 
necessarily be related to the quality of wound healing. The present 
theory is that antihistamine competes with histamine for the recep- 
tive cells and does not reduce the amount of histamine. 

The administration of histamine has been advocated in the treat- 
ment of various acute traumatic and post-traumatic conditions.* Could 
the vasodilator action of histamine be beneficial rather than detri- 
mental following oral surgery? This may be the reason why our study 
showed better results with the placebo than the antihistamine. One 
oral surgeon’ has stated that he felt antihistamines to be effective only 
in those patients who gave a history of allergic difficulties. Ping* con- 
siders antihistamines to be of value in patients who have high his- 
tamine-release levels following trauma and in patients who have a 
history of allergy. This could very possibly be true, but then antihis- 
tamines should be given only to patients who have these manifesta- 
tions. However, we found only four patients of 116 who gave a history 
of allergies. 


SUMMARY 


In many of the early studies, antihistamines were given to patients 
by an observer who knew what drug was given. Although excellent 
results were observed, these results might also have been obtained 
without any drug having been given. This may be the reason for the 
many favorable reports on the effectiveness of these drugs. 

Controlled methods are essential to prove the true value of tested 
drugs such as antihistamines. The double-unknown technique may be 
the answer to such clinical investigation. If antihistamines are effec- 
tive in improving wound healing, repeated investigations should con- 
firm these earlier concepts. 

The results utilizing controlled and unbiased techniques have failed 
to confirm the earlier concepts and stated values of antihistamines in 


wound healing. 
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The Present Status of the Adrenal Cortical Hormones 
as Therapeutic Agents in Oral Conditions 


Artuur A. Kiryati, D.M.D.* 


During the past few years the physiologic and clinical effects of the 
adrenal cortical hormones have been widely explored. Many advances 
have been made in our knowledge of adrenal cortical secretion and its 
effect on diseases. The action of these hormones in modifying the in- 
flammatory response of tissues has made them important as therapeu- 
tic agents. Thus, in addition to their successful use in endocrine de- 
ficiencies, the antiphlogistic effects of cortisone and related hormones 
on disease processes have attracted much attention. In dentistry at- 
tempts have been made to apply these hormones to a variety of oral 
disorders and although hormonal therapy has been available for only 
a few years it has become a valuable adjunct to dental therapy. A 
great deal of work has already been done on the clinical use of corti- 
sone, both in treating systemic diseases having dental manifestations 
and in treating mouth lesions of local origins. It has proved useful in 
many oral pathologic conditions which have been refractory to other 
therapy. 

In order to keep abreast of recent advances in therapy it is ap- 
parent that the dentist of today must have an understanding of the 
multiple metabolic effects of the adrenal cortical hormones. This re- 
view will not attempt to provide a comprehensive analysis of the 
numerous effects of these hormones. Instead, it will direct attention 
to some of the basic physiologic aspects and to recent pharmacologic 
progress in this area. Thereafter it will evaluate the principal clinical 
uses which have been made of the adrenal cortical hormones in oral 
diseases. 


From the Department of Dental Research, Eastman Dental Dispensary, 
Rochester, New York. 
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SOME BASIC ASPECTS OF ADRENAL PHYSIOLOGY 


The early studies of the physiologic effects of pituitary-adrenal 
cortical secretion, i.e., ACTH and the adrenal cortical steroids, re- 
volved largely around the effects upon electrolyte metabolism which is 
so important for the maintenance of life. Corticotropin (ACTH), the 
anterior pituitary trophic hormone, stimulates the adrenal cortex to 
secrete the cortical hormones. 

Two of the most important groups of adrenal cortical hormones are 
the mineralocorticoids, like desoxycorticosterone (DOC), and the 
glucocorticoids, like cortisone and hydrocortisone. The main function 
of the mineralocorticoids is their action in salt and water metabolism. 
The glucocorticoids, although they have slight mineral activity, pro- 
duce metabolic changes in protein, carbohydrate and fat. Desoxycorti- 
costerone exerts a pronounced effect on the electrolyte metabolism 
and has been widely used in the correction of sodium imbalance. Re- 
cently a new mineral corticoid has been discovered**** as a steroid 
with an aldehyde ring, aldosterone (Electrocortin ). It possesses about 
twenty-five times the potency of desoxycorticosterone and is also effec- 
tive in its ability to withstand stress. If aldosterone proves effective 
orally, it may well replace desoxycorticosterone. 

Of the adrenal steroids which influence intermediary metabolism, 
cortisone (compound E) and hydrocortisone (compound F) are by 
far the most active in modifying the metabolism of protein, carbohy- 
drate and fat, and though both compounds are qualitatively similar, 
hydrocortisone has been found to be more effective than cortisone. 
Hydrocortisone has assumed increasing importance with the discovery 
that it is the principal corticoid in adrenal gland perfusates, adrenal 
venous blood and peripheral blood.*:*° It exerts a pronounced topical 
effect in the acetate form and is to date one of the most efficacious 
agents in the treatment of inflammatory diseases. According to Selye,** 
the adrenal cortex plays an important role in marshalling the resistance 
of the body to all types of stress, including trauma and infection. He 
regards inflammation, any local reaction in the tissues, as a local adap- 
tation syndrome. Local inflammatory reactions to infection and trauma 
may be modified by the general adaptation syndrome, and if a local 
reaction produces enough systemic stress, enough hydrocortisone will 
be produced to inhibit the inflammatory reaction. 

The main effects of cortisone, hydrocortisone and corticotropin on 
the different steps of the inflammatory reaction of tissues to infective 
toxic or allergic agents are well known. Capillary permeability is de- 
creased by these h~>mones, cellular exudate is reduced, formation of 
granulation tissue is depressed, wound healing is inhibited and fibro- 
blastic reaction of repair is suppressed. The reticulo-endothelial sys- 
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tem, which plays an important role in the defense mechanism against 
infection, seems to be particularly affected by the hormone. It is im- 
portant to recognize that inflammation is a defense reaction of the 
body to injury and that by exerting a suppressing effect upon the 
processes of inflammation, the classic signs and symptoms of inflam- 
mation may be reduced even though the progress of infection con- 
tinues. 


PHARMACOLOGIC PROGRESS 


Since the introduction of hydrocortisone as one of the most effica- 
cious treatments of the inflammatory diseases, this hormone has been 
continually modified with the hopes of increasing its antiphlogistic 
activity while diminishing its undesirable side effects. It has been 
found that halogenation at the C-9 position greatly increases the anti- 
inflammatory effects. Fluorohydrocortisone,**"*? which is obtained 
by inserting a fluorine atom at the 9-alpha position of hydrocortisone, 
greatly increases the metabolic and therapeutic effects of the parent 
drug. It has apparently ten times the activity of cortisone. Unfortu- 
nately the sodium-retaining effect is increased to a greater extent than 
its anti-rheumatic action, thus making the substance useless for treat- 
ment in rheumatoid arthritis. In dentistry 9-alpha-fluorohydrocortisone 
(Fludrocortisone ) seems to be of beneficial effect in the form of den- 
tal ointment, because it is active locally in the mouth and because of 
its increased potency and absorbability. The small dosages needed do 
not cause any undesirable effects. Fluorohydrocortisone has already 
been used successfully in a few cases of oral inflammatory condi- 
tions***° in a concentration of 0.25 per cent, one-tenth the concentra- 
tion usually employed in the preparation of hydrocortisone acetate 
dental ointment (2.5 per cent). Clinical experience is still too frag- 
mentary to say whether the new compound will keep its promise. The 
advantage will probably be its economy, since it appears to have ten 
to twenty times the potency of hydrocortisone and the therapeutic 
response is adequate in concentrations as low as 0.1 per cent. 

Prednisone (Meticorten) and prednisolone (Meticortelone) are two 
important therapeutic agents." They have in general the same clini- 
cal indications as corticotropin, cortisone and hydrocortisone, except 
that they have about five times the initial beneficial effect of cortisone 
and hydrocortisone in rheumatoid arthritis while electrolyte studies 
have shown that they do not tend to promote sodium and water re- 
tention. Recently prednisone has been employed increasingly in medi- 
cine but its use in dentistry has been mentioned only in one case of 
recurrent periadenitis mucosa necrotica.*® More studies of the bene- 
ficial effect of both fluorohydrocortisone and prednisone might reveal 
indications for their clinical use in dentistry. 
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INDICATIONS FOR THE USE OF THE ADRENAL 
CORTICAL HORMONES IN ORAL CONDITIONS 


Topical or systemic therapy with adrenal cortical hormones has 
given excellent results in many oral manifestations. In oral lesions of 
systemic disorders which very often are refractory to all other treat- 
ments, the steroids have been found to be of benefit in ameliorating, 
even if only temporarily, the discomfort and mental distress of the pa- 
tient. It is understood that hormonal therapy is more satisfactory in 
acute, self-limiting diseases than in chronic diseases. The dentist 
should always keep in mind that hormonal treatment, in general, does 
not cure disease though it may sometimes completely suppress all evi- 
dence of the disease. In the following pages the oral conditions in 
which local and/or systemic use of the adrenal cortical hormones may 
be considered have been placed in four classes, as follows: 

Hormonal Therapy Justified. In this class are placed those oral condi- 
tions which concern the dentist only and in which the hormones are of 
beneficial effect, especially when their use is confined to intra-articular 
space of the temporomandibular joint. The conditions include rheuma- 
toid temporomandibular joint, joint trauma, hypersensitivity to pro- 
caine, and inflammation after immediate dentures. 

Hormonal Therapy Justified in Combination with Systemic Treat- 
ment. This class includes all those diseases which have oral manifesta- 
tions of systemic origin: pemphigus vulgaris, erythema multiforme, 
lupus erythematosus, scleroderma, periarteritis nodosa, acute lym- 
phatic leukemia, and thrombocytopenic purpura. The principal basis 
of therapy is systemic treatment, in which the dentist should work 
together with a physician or an endocrinologist. 

Hormonal Therapy Questionable. Under this heading are placed all 
those oral conditions in which the results of hormonal treatment are 
uncertain or variable but not discouraging: hormonal gingivitis, Dilan- 
tin sodium gingivitis, keloids, lichen planus, leukoplakia, aphthous 
ulcers, cheilosis, geographic tongue, and root canal treatment. 

Hormonal Therapy under Investigation. The author’s research work 
on the effects of hormonal therapy on inflamed dental pulp is men- 
tioned. 


Hormonal Therapy Justified 


Rheumatoid Temporomandibular Joint. The intra-articular injection 
of hydrocortisone into rheumatoid temporomandibular joints has ef- 
fected remarkable, even dramatic, improvement within a few hours. 
Dosages of 5 to 10 mg. of hydrocortisone acetate (0.2 to 0.4 cc. of 
saline suspension containing hydrocortisone acetate 25 mg. per cc.) 
are stated to be adequate. Pain disappeared, swelling subsided and 
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restriction of movement was reduced within 24 hours following intra- 
articular injection. Upon being injected directly into the synovial 
cavity, hydrocortisone exhibits a strong local anti-inflammatory effect. 
A skillful operator who is familiar with the anatomic difficulties that 
may be encountered can carry out the technique of injection into the 
inflamed synovial cavities with relative ease."1%19.22.36 Hydrocortisone 
should not be considered as a specific cure but as a valuable adjunct. 
Its action is temporary and the improvement may last from a few days 
to several weeks, especially “if chronic irritative phenomena in the 
occlusion are allowed to persist.” 

Joint Trauma. In cases of acute injuries when no occlusal imbalance 
is present, the relief may be permanent. Also, when correction of oc- 
clusal defects is combined with intra-articular injection of hydro- 
cortisone, the results are of greatest benefit. Hydrocortisone injections 
into the joint are also useful in such cases in which systemic treatment 
with hydrocortisone, ACTH or cortisone in the form of tablets is com- 
pletely contraindicated or can be employed only under most careful 
clinical control. The method of the intra-articular injection into the 
temporomandibular joint is more often practiced today than the sys- 
temic administration because the quantity of hormone injected is too 
small to produce undesirable side effects. 

Hypersensitivity to Procaine. Topical application of hydrocortisone 
acetate dental ointment 2.5 per cent in a non-irritating ointment base 
has proved useful for suppression of the allergic reaction related to 
procaine in which the principal manifestations are limited to the hand. 
This hypersensitivity to procaine has caused some dentists to abandon 
their profession.” There is no doubt that hydrocortisone may favorably 
modify the local allergic phenomena, though its action is not clearly 
understood. It is probable that the mechanism of action of the hor- 
mone on hypersensitivity is similar to its action upon the inflamma- 
tory response of connective tissue. 

Inflammation after Immediate Dentures. There is only one article 
on the use of hydrocortisone acetate ointment in cases of immediate 
dentures.' The author recommends application of the hormone in all 
cases of inflammatory processes resulting from insertion of immediate 
dentures after extractions and alveolectomy. Relief from pain, sup- 
pression of the inflammatory process, and absence of offensive odor 
are reflected as the effects of the hormone. Further studies, especially 
with fluorohydrocortisone, may be justified. 


Hormonal Therapy Justified in Combination with Systemic Treatment 


Pemphigus Vulgaris. Many diseases of systemic origin are first mani- 
fested in the mouth, and early recognition by the dentist and imme- 
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diate systemic treatment with corticotropin, cortisone or hydrocorti- 
sone may save many critically ill patients. Whatever may be the 
etiologic factor in diseases such as pemphigus vulgaris there is clear 
evidence that the hormones modify the tissue reactions. Pemphigus 
vulgaris is the most common of a variety of forms of pemphigus, which 
also occurs in both the acute malignant type and the chronic benign 
form. Oral lesions, which are often seen on the oral mucosa before 
elsewhere in the body, are frequent and usually severe.*:*° These 
symptoms may precede the skin lesions by several months, so the den- 
tist may be the first to recognize the disease. All types of pemphigus 
respond favorably to cortisone and corticotropin. The dosage required 
is often very high, sometimes 500 to 1000 mg. a day in the initial 
stages. These steroids have to be given in continuous courses, there- 
fore, undesirable side effects may be frequent. The oral cavity may be 
the first area to show improvement from topical application of hydro- 
cortisone acetate ointment. A case is reported in which the patient 
responded rapidly to topical application of 9-alpha-fluorohydrocorti- 
sone.*® The ointment was used in concentration of 0.25 per cent, and 
approximately 14 inch of the ointment was massaged into the affected 
area three times daily. 

Erythema Multiforme. Oral mucous membrane involvement in 
erythema multiforme is not as common as in pemphigus and affects 
only about 20 per cent of the cases. The degree of oral involvement 
often seen as multiple ulcers of the oral mucous membrane is usually 
mild. Patients respond quickly to hormonal therapy in small doses, and 
recurrence may be brought easily under control.?*-* 

Lupus Erythematosus. In lupus erythematosus, an inflammatory skin 
disease, about 50 per cent of all patients will show oral lesions, which 
usually appear after the skin lesions. The disease affects the connective 
tissue system, and attention is increasingly drawn to the significance 
cf the mesenchyme as the soil of the disease. Intensive ACTH and 
cortisone therapy may be a lifesaving measure. In most cases treatment 
must be continued indefinitely. Withdrawal of the hormone is fol- 
lowed by recurrence. Hydrocortisone acetate ointment may be useful 
in the treatment of oral lesions. 

Scleroderma. In fresh cases of scleroderma, a disease affecting the 
collagenous portion of the connective tissue, treatment with ACTH 
and cortisone may prevent further changes in the collagen. As with 
the other collagen diseases, the improvement tends to persist only as 
long as therapy is continued.*° 

Periarteritis Nodosa. Periarteritis nodosa is another collagen disease 
of protean manifestations. It is secondary to inflammatory disease of 
the walls of small arteries and arterioles, and lesions frequently ap- 
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pear in the gingivae. Topical application of hydrocortisone acetate 
ointment or fluorohydrocortisone may be beneficial. 

Acute Lymphatic Leukemia; Thrombocytopenic Purpura. Two dis- 
eases of the hematopoietic system in which adrenocortical therapy 
may prove useful and which also concern the dentist are leukemia 
and thrombocytopenic purpura. They are often manifested by symp- 
toms in the gingivae and periodontal tissues and elsewhere in the oral 
cavity. The symptoms in the mouth often are the earliest signs of the 
disease and the dentist will be the first to see them. Hormonal treat- 
ment may be of temporary benefit in acute leukemia,‘ but in the 
treatment of chronic leukemia there is little use for cortisone or 
corticotropin. In thrombocytopenic purpura, a fatal disease, inten- 
sive hormonal therapy appears to be the only available method of 
modifying its progressive course. Improvement is probably due to a 
lessening of capillary fragility. Hydrocortisone acetate ointment or 
fluorohydrocortisone ointment may be useful in the treatment of the 
oral lesions. 


Hormonal Therapy Questionable 


Many diseases of the oral mucosa and many gingival symptoms of 
unknown origin, including those cases associated with endocrine dys- 
function, have been treated effectively either by subgingival and intra- 
muscular injection of hydrocortisone acetate or by topical application 
of hydrocortisone acetate ointment. As the results of the two pro- 
cedures do not differ,’ the use of ointment is preferred since it has no 
taste or smell and does not burn. Topical hydrocortisone acetate in a 
non-irritating ointment base containing 2.5 per cent of the drug has 
proved in most cases more effective than oral systemic administration 
in treatment of oral lesions. Because of the absorption of hydrocorti- 
sone acetate ointment by the mucous membrane, the hormone may 
easily exert its anti-inflammatory effect, thus suppressing the inflam- 
matory reaction of the tissue. It seems to work favorably upon en- 
larged bleeding gingivitis.** 

It may be recalled that the beneficial action of hydrocortisone in 
modifying the inflammatory response of tissues does not protect 
against the pathogen as such, but controls the inflammation and gives 
symptomatic relief. Therefore, the use of this agent should be ac- 
companied by antibiotic therapy. Combinations of hydrocortisone- 
neomycin-bacitracin in an ointment base (Hydroderm) as well as 
hydrocortisone combined with Terramycin (Terra-Cortril) are already 
on the market. The ointment may be given by instructing the patient 
to massage it gently into the gingival tissue twice or three times daily 
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depending on the severity of the case. The causative factors of the 
disease should be eliminated and proper oral hygiene practiced. 
Fisher’* reaches the conclusion that hydrocortisone appears to be 
most effective when administered at least seven days prior to scaling 
and subgingival curettage. 

Unfortunately there are not sufficient reports in dental literature to 
indicate whether or not hormonal therapy is justified. in controlling the 
various diseases of the oral mucosa such as Dilantin sodium gingivitis, 
hormonal gingivitis, aphthous ulcers, and cheilosis, and even some of 
these reports are contradictory. 

It is the author's opinion that hormonal therapy should be used in 
the diseases mentioned below only in these cases in which other treat- 
ment is useless or unresponsive, though success may be questionable. 
It seems reasonable to assume that with continued research other indi- 
cations may appear. 

Hormonal Gingivitis. Several reports have been concerned with the 
treatment of hormonal gingivitis with hydrocortisone acetate ointment. 
The reports are contradictory.*'*** It is believed that gingival re- 
actions occurring at puberty, during the menses, at pregnancy and 
during the menopause are influenced by hormonal imbalance.”***-** 
Some authors have postulated that prolonged stress of pregnancy plays 
an important role by causing a mild adrenal cortical insufficiency, thus 
reducing the hormonal balance in the circulation and resulting in 
“jrritation of the gingiva.” It may be pointed out that there is as yet 
no definitive evidence to support the belief that gingivitis as a local 
inflammatory condition is influenced by hormonal imbalance. It should 
be emphasized, however, as it is also the opinion of some authors** 
that the changes in hormonal balance occurring with menstruation, 
menopause and pregnancy may predispcse the gingival tissue to react 
when subjected to any local irritating factor. Thus hydrocortisone 
acetate ointment topically applied may be useful in controlling per- 
sistent inflammation of the gingivae after removal of local irritation 
and through home care. 

Dilantin Sodium Gingivitis. After surgical removal of hypertrophied 
gingivae in Dilantin sodium gingivitis (resulting from Dilantin sodium 
therapy in epileptic patients), hydrocortisone ointment has proved 
successful.** The hormone presumably inhibits the fibroblastic prolifer- 
ation. It may aid in preventing recurrence which often occurs after 
surgical removal of the redundant tissue. Sackler*’ reported no success 
in attempting to prevent recurrence in chronic Dilantin sodium hyper- 
plasia. A study of the dental literature fails to disclose sufficient data 
on the treatment of Dilantin sodium gingivitis with hydrocortisone on 
which to recommend the hormonal therapy. 
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Keloids. Topical hydrocortisone acetate therapy in keloids has not 
been proved to be of value, although sometimes local injection of 
hydrocortisone appeared to be more effective. Whether 9-alpha-fluoro- 
hydrocortisone may be successful has still to be investigated. In oral 
surgery involving extraoral procedures, hydrocortisone may prevent 
the occurrence of keloids or hypertrophic scar tissue."* 

Lichen Planus. Also in lichen planus the effect of hormonal therapy 
is doubtful and therefore not recommended. Prednisone may give 
some success, but recurrence is to be expected after withdrawal of the 
hormone. The literature on the treatment of oral lesions of lichen 
planus makes no claims of favorable therapy with the corticosteroids, 
and there is no evidence that prednisone or fluorohydrocortisone will 
be of value in the treatment of oral structures. 

Leukoplakia. The important requirement for the diagnosis of leuko- 
plakia is dyskeratosis. When dyskeratosis is present, hormonal treat- 
ment will not be of any value. However, it will be effective if there is 
no dyskeratosis but there are hyperplasia and keratosis with a variable 
degree of inflammation; this condition has been spoken of as “leuko- 
keratosis” or “pachyderma oralis.” The latter resembles leukoplakia 
clinically but on histologic examination shows no dyskeratosis. Wies- 
stien*® treated a case of leukoplakic patch of the dorsum of the tongue 
with fluorohydrocortisone and the disease showed gradual improve- 
ment after six months’ treatment. Further consideration should be 
given to fluorohydrocortisone for the treatment of leukoplakia. 

Aphthous Ulcers; Cheilosis; Geographic Tongue. Emotional stress 
and nutritional deficiency may cause hypoactivity of the adrenal 
glands. Thus, if the stress continues, hormonal secretion in the adrenal 
cortex is reduced and as a result oral lesions become manifest because 
of the absence of sufficient hydrocortisone to control oral inflammation. 
In these cases, aphthous ulcers, cheilosis and geographic tongue may 
appear.*’ As stated under Hormonal Gingivitis, there is no definite evi- 
dence to support the belief that these oral lesions are influenced by 
hormonal imbalance. Emotional stress is not, in the author's opinion, 
the primary etiologic factor. The oral lesions mentioned above may be 
primarily due to local irritation of the oral mucosa as a result of an 
unhygienic oral condition. Hydrocortisone acetate ointment 1 and 2.5 
per cent, applied topically, has been used with encouraging results 
in the treatment of these inflammatory diseases, which are generally 
unresponsive to other therapeutic agents.* Fluorohydrocortisone has 
proved of great benefit in those cases.?"-*° 

Root Canal Treatment. Attempts have been made to use hydrocorti- 
sone in the treatment of root canals for the control of apical periodon- 
titis.** As an anti-inflammatory agent, hydrocortisone may reduce 
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severe inflammatory reactions of the periodontal membrane, but the 
reports are not encouraging enough to recommend hormonal therapy 
in root canal treatment. Whether such therapy in combination with 
antibiotics® is justified remains to be investigated. 


Hormonal Therapy Under Investigation 


As far as can be ascertained, no real attempt has been made to try 
adrenal cortical hormones on infected dental pulp. Therefore, a study 
was conducted by the author** to investigate the effect of hydrocor- 
tisone in combination with polyantibiotics upon the exposed dental 
pulp of rat molars which have been subjected to injury and infection. 
This study, which is being continued, has shown that hydrocortisone 
does not affect the reparative process of the pulp unfavorably, even in 
those cases in which the pulp was severely damaged and infected. 
There was no inhibition of secondary dentin and no suppression of a 
calcified barrier. Hydrocortisone combined with Terramycin and chlor- 
amphenicol gave most favorable results. How far these observations 
can be applied to human teeth remains to be investigated. 


COMMENTS 


The administration of adrenal cortical hormones may interfere with 
the course of a number of diseases that are reflected in the connective 
tissue and that were not understood until the last decade. Now it is 
realized that the beneficial effects of these hormones on diseases of 
the joints, skin, blood vessels and other organs are effects on diseases of 
the mesenchymal tissue. Changes in the gingival tissue can occur in 
response to hormonal influence (pregnancy gingivitis ), and these may 
be explained as the effects of some endocrines on connective tissue. 
Although the actions of the hormones upon the connective tissue have 
been widely studied, the actual mechanisms by which they exert their 
influence are not fully understood. It is well known that one of the 
properties of cortisone and hydrocortisone is to inhibit inflammation, 
but it is not yet fully established whether they act directly upon the 
cellular elements, the ground substance, or the fibers, or indirectly 
upon the metabolism of the chemical precursors.*° 

One of the abilities of hydrocortisone is to restore abnormal capil- 
lary permeability to its normal state; this effect probably results from 
inhibiting the activity of leukotaxine, thus preventing cellular migra- 
tion and minimizing the destructive phase of inflammation. There is 
no question that this inhibition is in many circumstances desirable but 
on the other hand, by altering the host’s response to infectious agents 
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it can also be most dangerous to the host. Therefore, hormonal therapy 
should not be used in lesions associated with infectious conditions un- 
less an effective antibiotic is given concurrently. 


SUMMARY AND CONCLUSIONS 


An understanding is required of the physiologic basis for the use of 
adrenal cortical hormones, their mode of action as anti-inflammatory 
agents and their influence on the various oral diseases. 

Mention has been made of some of the many advantages of hydro- 
cortisone as the most important therapeutic agent used in oral condi- 
tions. Evaluation of its worth has required the determination of its 
effectiveness, its safety, and its advantages over other medications. 
During the few years that the hormone has been used by dentists, it has 
proved most effective in a variety of oral diseases and, though it has not 
always provided a cure, it has created an effective approach where 
none had previously existed. Because of the low dosage usually em- 
ployed in dentistry, there is no danger of undesirable side effects. 
Prominent among the advantages of hydrocortisone, therefore, is the 
frequent improvement, or disappearance within a few days, of oral 
lesions which have been unresponsive to other forms of therapy. 

Hormonal therapy is now practicable as an office procedure for 
most dental practitioners if they follow certain requirements. These 
are: 

1. A reasonable familiarity with the physiologic effects of the hor- 
mones and with the disease. 

2. Awareness of undesirable side effects of systemic treatment, 
which depend on the size of the dose of hormone and the duration of 
treatment. 

3. Awareness of contraindications to systemic treatment, such as 
tuberculosis, hypertension, diabetes mellitus, poor cardiac function 
and severe mental disorders. 

4. Relief of symptoms in hormonal therapy should not be taken as 
a cure of the disease though all evidence of inflammation may be 
completely suppressed. 

5. The hormone should never be used as the sole agent in the treat- 
ment of infections but should be accompanied by properly indicated 
antibiotic therapy. 
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Oral Manifestations of Allergy and Their Treatment 


Seymour J. KresHover, D.D.S., M.D., Pxu.D.* 


Unfortunately, popular use of certain words too often encourages 
a widespread and unjustified assumption of authoritative understand- 
ing. This seems particularly true in the case of scientific terminology 
where familiarity breeds a pseudo knowledge on the subject it repre- 
sents. Perhaps most abused in this regard is the term “allergy,” which 
has spawned so many self-styled experts in the field but which, never- 
theless, continues to have a myriad of meanings for different people. 


THE NATURE OF ALLERGY 


Generally speaking, allergic diseases may be considered as mani- 
festations of tissue response to an antigen-antibody reaction, the anti- 
body usually being formed as a result of previous contact with the 
antigen. Although relatively little is known about the nature of aller- 
genic substances, it is presumed that most are comprised of proteins 
and polysaccharides. However, the actual number of substances that 
are capable of inducing the so-called allergic or hypersensitive state is 
extremely large, ranging all the way from simple inorganic elements to 
organic products of animals, plants, and microorganisms. Nevertheless, 
one characteristic is held commonly by all: in order to be antigenic, 
the substance must be foreign to the host. 

With further reference to origin of antigenic substances, it is per- 
haps convenient to consider allergy as a response either to extrinsic, 
environmental antigens (as in the case of hay fever, asthma, and food 
and drug sensitivities), or to antigens already present in the indi- 
vidual’s tissues (as in the possible case of some collagen diseases ). 
In general, the former type is better understood and may be associated 
with an antibody that has great affinity for tissue cells, or with an 
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antibody that circulates in the patient’s serum. Obviously, these loca- 
tions assume considerable importance since, in the first instance, the 
consequent allergic reaction would be delayed (the so-called tubercu- 
lin type of hypersensitivity ); reactions of this type include such enti- 
ties as contact dermatitis, drug allergies, and allergic responses to 
certain chronic infections. In the case of allergic reactions associated 
with circulating antibody, the response is immediate (the so-called 
anaphylactic type) and includes such disease manifestations as serum 
sickness, urticaria, angioneurotic edema and asthma. Regardless of 
category of allergic reaction, exposure to antigen may follow a variety 
of routes of entry such as oral, respiratory, or parenteral. 


The Mechanism of Allergic Reactions 


In a consideration of the mechanism of allergic reactions, it is gener- 
ally believed that the combination of antigen and antibody results in 
the liberation of histamine or some histamine-like substance, and that 
this substance is responsible for many of the manifestations of allergic 
reactions.”° However, there is not complete agreement that all allergic 
manifestations are explainable by a histamine liberation. In the case 
of allergy to drugs, no easy explanation of allergic response can be 
made. Discussing this question, Landsteiner stated that non-antigenic, 
simple chemical compounds can sensitize after combination with pro- 
tein in the animal body.** Thus, innumerable drugs may be categorized 
as potential allergens. It has been emphasized, however, by Leake that 
only about 5 per cent of individuals who receive commonly used drugs 
are sensitive.** Conversely, it should be noted that different individuals 
sensitized to the same antigen may develop, on later exposure to the 
same material, different types of reaction ranging from urticaria in 
one person to purpura, vasomotor rhinitis or gastro-intestinal upsets in 
others. Inasmuch as sensitivity to contact with various physical agents, 
such as metals, heat, and cold, cannot be explained on the basis of a 
demonstrable immunologic mechanism, these reactions may not ac- 
tually represent true allergic manifestations. 

It is generally thought that man’s proneness to develop hypersensi- 
tivity reactions is governed in some measure by heredity.* While there 
is undoubtedly good suggestive evidence that predisposing or heredi- 
tary factors influence sensitivity to antigens, there may be some ques- 
tion whether adequate proof has been forthcoming relative to the ex- 
istence of genetic determinants. 

According to Harkavy, predisposition to allergenic stimulation is 
dependent on one other important factor, namely, the development of 
a so-called shock organ or tissue.'* This phenomenon allegedly could 
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account for the reactivation of quiescent foci of infection by a number 
of antigens, both related and unrelated. In other words, specific agents 
such as cold or trauma could sufficiently alter the physiologic status of 
organs or tissues so as to create a favorable soil for later sensitization. 
Furthermore, various bacterial toxins and antigen-antibody complexes, 
although chemically and biologically different, would be capable of 
causing similar types of cellular change. 

Although allergic manifestations in the oral cavity are not common, 
they comprise an important area of responsibility for the dental prac- 
titioner. Unfortunately, most of the literature on the subject neglects 
a broad consideration of oral symptomatology. It should be empha- 
sized that the designation of a particular disease category, whether 
it be a form of allergic stomatitis or hay fever, is merely representative 
of the type and location of tissue reaction to specific sensitizing agents. 
Oftentimes, however, more than one tissue or organ site will be af- 
fected, as in the case of serum sickness. In order to present a total and, 
at the same time, concise picture of such interrelationships, several 
allergic conditions will be considered. Since the rationale for treatment 
and the methods used apply in some measure to practically all cases 
of allergic reactions, a general consideration of this subject will be re- 
served for the latter part of the present report. 


SERUM SICKNESS 


Serum sickness is a well defined entity that results from the inter- 
action of specific antibody with a foreign antigenic protein, usually 
horse serum. Fortunately, increasing use of toxoids and antibiotic 
agents has lessened the need for serum therapy. Nevertheless, in such 
instances as diphtheria and tetanus, the use of antitoxin derived from 
the blood serum of immunized horses presents an important problem 
of sensitivity. Although serum sickness is usually brief and not severe, 
there occasionally is seen a fatal type of anaphylactic shock reaction. 
Consequently, the practice of skin testing for sensitivity to foreign pro- 
tein should always be employed by the physician before instituting 
therapy. 

The principal signs and symptoms characterizing serum sickness are 
usually evident approximately one to two weeks after foreign serum 
injection. In almost all cases, itching of the skin followed by urticaria 
is the initial reaction. Less common is the onset of fever, which is 
usually of very short duration and quite mild. Generalized lymphad- 
enopathy is a rather frequent manifestation, as is edema involving 
particularly the face, eyelids, hands, and feet. A rare but extremely 
serious complication is edema of the glottis. With regard to the rather 
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common occurrence of arthritic complaints, it has been stated that the 
earliest joint to be involved is the temporomandibular with its asso- 
ciated symptoms of pain and limitation of motion.*° Kojis, however, 
alludes to its unusual occurrence and cites but one case.?* Neverthe- 
less, regardless of incidence, there should be little difficulty in estab- 
lishing the etiologic background of temporomandibular joint involve- 
ment when other characteristic features are also associated with the 
allergic disease. 


ALLERGIC RHINITIS 


Allergic rhinitis is a complex of signs and symptoms that may be 
seasonal or non-seasonal (perennial) in occurrence. In the latter in- 
stance, etiologic factors may include foods and drugs, bacterial in- 
habitants of the nose and sinuses, and inhalants such as house dust 
and animal dander. In contrast, the better known seasonal variety of 
allergic rhinitis (hay fever) is a reaction of the nasal mucosa to the 
pollens of trees, grass and weeds. This form of allergic rhinitis is char- 
acterized by such well known features as edema, increased nasal se- 
cretions, itching, sneezing, and lacrimation. With respect to oral mani- 
festations, one of the most prominent complaints is intense itching of 
the soft palate and pharynx. 


ASTHMA 


Asthma is an extremely discomforting condition characterized by 
paroxysms of respiratory distress caused by the secretion of thick 
mucus in the bronchi, and an edematous thickening of the bronchial 
mucosa. Although the resulting chronic obstruction hampers both in- 
spiration and expiration, the former is more adequately compensated 
for by active muscular contraction, which ultimately results in a 
chronic emphysema. Unlike the previously described conditions of 
serum sickness and hay fever, no particular oral manifestations are 
identified with asthma. On the other hand, there is that type of asthma 
which is unrelated to external antigens (usually dust and foods), and 
has its basis in specific hypersensitivity to chronic infection of the 
upper respiratory tract (including the sinuses and tonsils ). 


ANGIONEUROTIC EDEMA 


Angioneurotic edema, although a major form of allergic manifesta- 
tion, does not have the variety of features that together comprise the 
characteristic symptom complexes of such other allergies as asthma, 
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hay fever, or serum sickness. First described by Quincke, and referred 
to as “giant urticaria,” this allergic reaction is manifested by spon- 
taneous swellings or wheals which usually last for one to three days.*° 
Oftentimes, symptoms of itching and burning will precede the onset of 
edema. Although the hands, face, feet and trunk are all subject to at- 
tack, it should be emphasized that involvement of the mouth, particu- 
larly the lips and tongue, is not uncommon. In the so-called hereditary 
form of angioneurotic edema, involvement of the glottis is a most 
severe and sometimes fatal manifestation. Although a variety of agents, 
including drugs and inhalants, can precipitate an angioneurotic at- 
tack, food seems to be the most important specific etiologic factor. 


COLLAGEN DISEASES 


According to some investigators, there is good presumptive evidence 
that the lesions of periarteritis nodosa, rheumatic fever, and dissemi- 
nated lupus erythematosus are manifestations of anaphylactic sensi- 
tivity.'*°’ Supporting this contention, Rich called attention to the simi- 
lar lesions affecting vascular endothelium, smooth muscle and collagen 
in typical anaphylactic reactions to foreign antigens.** Nevertheless, 
the designation of these diseases as allergic in nature remains ques- 
tionable and the search continues for a better understanding of etio- 
logic factors. Although it follows that associated oral lesions are simi- 
larly undefined, the possibility of an allergic basis justifies their 
consideration. 

Periarteritis Nodosa. In the case of typical periarteritis nodosa, no 
specific oral manifestations have been described. However, a rare, self- 
limiting form of this disease, namely, temporal (cranial) arteritis, pre- 
sents a rather common initial symptom of mandibular pain on mastica- 
tion. Reviewing 21 case reports, Kilbourne and Wolff stated that the 
syndrome may well represent an allergic reaction of the arteries of the 
head to bacterial products of mouth infection.** However, despite the 
finding of periapical or other mouth infection in 7 of the cases, several 
factors argued against an allergic theory, namely, the rarity of eosino- 
philia, the advanced age of patients affected (55 to 80 years), and the 
localized distribution of the arteritis. Furthermore, the probability was 
mentioned that mouth infection may extend directly into neighboring 
arteriosclerotic arteries. 

Lupus Erythematosus. With reference to lupus erythematosus, the 
occurrence of oral lesions may be explained on the same basis as the 
characteristic butterfly skin rash across the bridge of the nose and the 
malar eminences; i.e., an injury to the collagen matrix of capillaries 
and small blood vessels. It should be emphasized, however, that the 
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rash is not invariably present, nor should it be thought of as pathog- 
nomonic, Consequently, diagnosis should be established on the basis 
of a complex of salient clinical manifestations such as polyarthritis, 
pleuritis, periarteritis, leukopenia, anemia and thrombocytopenia. Ac- 
cording to Burket, ulcerative lesions on the tongue, palate, oral mu- 
cosa, and lips are present in some 25 per cent of cases.* 


CONTACT AND DRUG ALLERGIES 


As already indicated, innumerable organic and inorganic antigenic 
agents introduced into the host via a variety of routes can elicit sen- 
sitivity reactions. Owing to the relatively common occurrence of al- 
lergic manifestations following administration of drugs, as well as 
direct contact of skin with chemical and physical agents, the terms 
“drug allergy” and “contact dermatitis” have conveniently been em- 
ployed. It should be emphasized, however, that although these classi- 
fication headings refer to broad categories of etiology and topography, 
they do not imply any unusual features of pathology beyond the com- 
mon allergic manifestations of edema, erythema, urticaria and the like. 
With regard to oral lesions associated with (1) systemic administra- 
tion of drugs and (2) direct contact of mucosa with drugs or physical 
agents, the terms “stomatitis medicamentosa” and “stomatitis venenata” 
have come into popular use. In either category, a wide range of 
mucosal changes may exist. Such non-specificity of lesions, including 
canker sores, glossitis, gingivitis, and vesicular and ulcerative erup- 
tions, indicates the difficulty in establishing diagnoses based on gross 
appearance alone. Obviously, extraoral signs and symptoms, as well as 
pertinent laboratory tests (patch tests, food and drug elimination tests, 
blood sampling for eosinophilia, etc.), and a careful medical history 
are essential in formulating an intelligent differential diagnosis. 

The exciting agents in the development of allergic manifestations 
in the oral cavity include a wide range of so-called contactants such 
as lipstick, dentifrices, mouthwashes, chewing gum, artificial dentures, 
amalgam restorations, and lozenges.':**-***° It is probable that the 
mechanism by which mucosal tissue or skin becomes sensitized to 
contactants is by attachment of the offending agent to proteins of the 
epidermal cells, the resulting molecule acting as the antigen which 
then excites the production of antibody. However, attention should be 
called again to the probability that sensitiveness to some agents, in- 
cluding drugs, may be on the basis of a so-called toxicity or a direct 
physical or chemical injury rather than an immunologic mechanism. 
Gingival hypertrophy and hyperplasia due to Dilantin sodium is prob- 
ably in this category, as is stomatitis attributed to bismuth, lead or 
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mercury. However, such cases as that reported by Spector suggest the 
possibility of occasional true allergic reactions to metals.** In this in- 
stance, a child developed extensive edema and urticaria of the face, 
neck and back following insertion of silver amalgam restorations. 
Patch testing confirmed the allergic nature of these reactions. Refer- 
ences are also found of apparently true allergic responses to the nickel 
component of Ticonium, and the cobalt component of Vitallium.’ 

In other interesting case studies, Hogan reported an allergic, urti- 
carial reaction of the skin to Karaya gum contained in adhesive den- 
ture powders,'* and Sugarman presented the history of a patient who, 
following the mastication of mint chewing gum, developed edema of 
the lips, large aphthous ulcers of the buccal mucosa, ulceration of the 
gingivae and tongue, and swelling of the floor of the mouth.** These 
manifestations were readily eliminated by discontinuing use of the 
mint gum but reappeared in one hour when the same brand of gum 
was again chewed. Although a variety of such etiologic agents have 
been identified in cases of stomatitis venenata, the incidence of con- 
tact allergies in the mouth is quite rare when compared with contact 
dermatitis. This infrequency might be attributed to the brief period 
of actual contact of oral tissues with potentially offensive agents. Un- 
doubtedly, the diluting and washing action of saliva contributes quite 
effectively to protection. Nevertheless, it should also be emphasized 
that oral tissues can be affected by substances that will not elicit an 
allergic reaction by the skin. 


Allergy to Anesthetic Agents 


Although allergic reactions to various anesthetic agents, such as pro- 
caine, have been reported rather frequently from the standpoint of 
either contact exposure of the skin (commonly seen in physicians and 
dentists) or systemic manifestations following injection, relatively 
little attention has been given to direct oral effects. In one interesting 
case, Krogh described severe edema of the tongue subsequent to in- 
filtrative anesthesia with procaine hydrochloride for surgical removal 
of a stone in the submaxillary duct.** On the basis of sudden onset, 
unattended at first by fever, the lesion was considered to be allergic 
in nature. However, no history of drug sensitivity was found, nor was 
a Novocain skin test suggestive of sensitivity. Another study of pro- 
caine allergy was reported by Rickles in which intraoral edematous 
swelling, unaccompanied by inflammation or fever, was observed in 10 
patients shortly after injection.** In all cases, intradermal testing for 
procaine sensitivity was positive, and blood examinations disclosed 
slight to moderate eosinophilia. 
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Allergy to Systemically Administered Drugs and Foods 


With reference to drugs, foods and other agents taken systemically, 
innumerable examples of allergic reactions in the oral cavity may be 
cited. Pyridium administered orally for urinary tract infection has been 
related to allergic swelling, necrosis and ulceration of the gingiva, 
buccal mucosa and pharynx.* Heinemann and Anderson presented 
other interesting case reports of three patients whose oral lesions were 
shown to be caused by allergy to foods (strawberries, chicken, toma- 
toes, oranges and eggs) and in whom no other allergic phenomena 
were manifested.’’ In each instance the diagnosis was established by 
either history, elimination diets or skin testing. A most important point 
emphasized by these authors was that a diagnosis of allergic tendency 
may be easily missed in women if it discloses itself only during men- 
struation when hormonal factors are usually given primary considera- 
tion by the clinician. In this regard, the studies of Hansen-Pruss and 
Raymond are significant in the demonstration of an allergen titer in 
the sera of allergic (hay fever) females which was inversely propor- 
tional to the estrogenic level; or, in other words, an increase in skin 
reactivity and circulating antigens during the menses.*® 


Allergy to Antibiotic Agents 


In the category of sensitivity to antibiotic agents, it is important to 
remember that oral lesions may often be related to monilial infection 
secondary to the drug therapy rather than to allergy.' However, true 
allergic reactions to antibiotics are a very frequent occurrence.’® Per- 
haps owing to its widespread use, penicillin is particularly guilty of 
causing allergic responses. Such manifestations as edema and various 
forms of eruption can occur in both oral and cutaneous tissues, and 
follow either systemic or topical use. Experience has demonstrated, 
however, that topical application causes many more instances of sen- 
sitivity reaction. In any event, the particular oral manifestation will 
vary considerably in appearance from one individual to another or in 
the same individual and, consequently, should never be considered 
characteristic or pathognomonic. As an example, ulcerative stomatitis, 
angular cheilitis, edema, and aphthous lesions are all occasionally ob- 
served and may be initiated by antibiotics other than penicillin, e.g., 
streptomycin, tetracycline, etc.*** Perhaps least offensive from the 
standpoint of oral mucosal reactions to topical therapy are neomycin 
and bacitracin. Certainly, the considerable publicity that has been di- 
rected at the sensitivity hazards of indiscriminate use of antibiotics has 
alerted the dental practitioner to the importance of carefully selected 
criteria for antibiotic therapy. 
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Allergy to Denture Materials 


Of the many contactants associated with stomatitis venenata, arti- 
ficial denture materials have probably received most attention. Study- 
ing the important problem of so-called denture sore mouth, Nyquist 
found, in a large series of cases, that although hypersensitiveness to 
constituents of base materials (vulcanite and acrylic) is possible, the 
predominant cause is trauma.*’ In fact, of the 248 patients with sore 
mouth, none showed allergic reactions to patch or mucosal contact 
tests. Similar conclusions were reached by Fisher, who found no 
proved instances of allergic sensitivity to acrylic denture materials in 
20 patients with sore mouths.’° He pointed out, however, that methyl 
methacrylate liquid monomer is a sensitizer and can cause a contact 
type of eczematoid reaction on the skin or oral mucosa, but that when 
it is completely polymerized it can no longer elicit a response. Another 
important observation was that self-cured resins contain sufficient un- 
polymerized monomer to cause reactions in patients sensitized to the 
monomer. On the other hand, polymer powder is apparently not a 
sensitizing agent. 

With specific reference to vulcanite bases, it was reported by Lain 
that 45 per cent of 45 consecutive adults wearing full dentures of this 
material had either stomatitis or glossitis.** Like Nyquist and Fisher, 
this observer also attributed the lesions primarily to poor oral hygiene 
or trauma. In only two instances was it believed that poisonous mate- 
rials, namely, free mercury sulfide and aluminum powder containing 
zinc, caused the lesions. 

Other reports in the literature are rather more dogmatic in their 
assertions of true sensitization to artificial dentures. For example, 
Vickers cited 6 cases of allergic angular stomatitis attributed to vul- 
canite dentures, and one case of a similar lesion caused by plastic den- 
tures.*° Apparently, evidence of allergy was based solely on disappear- 
ance of lesions following replacement of the dentures by others of 
different composition. Perhaps somewhat better evidence is afforded 
when denture materials are patch tested.**" 


DIAGNOSIS OF ORAL MANIFESTATIONS OF ALLERGY 


The practitioner's approach to the diagnosis of allergic oral mani- 
festations should be made with utmost care. Not only may signs and 
symptoms vary greatly in cases attributed to identical antigenic agents, 
but they will often be morphologically indistinguishable from lesions 
associated with endocrine disturbances, nutritional deficiencies and 
blood dyscrasias. Factors of infection and trauma from ill-fitting den- 
tal appliances also must be considered carefully in differential diag- 
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nosis. Fortunately, the non-specificity of oral lesions is understood by 
the experienced clinician and he usually will not presume to differen- 
tiate dogmatically between, for example, a stomatitis venenata and a 
slowly developing irritative stomatitis. 

With particular reference to so-called elimination tests, the mere 
disappearance of oral lesions when suspected sensitizers are removed 
is not proof in itself of allergic sensitization. Although often providing 
good presumptive evidence in the case of foods and drugs, the appli- 
cation of this principle to denture materials is highly questionable. 
Obviously, the factor of trauma from ill-fitting appliances is not easily 
discounted. A far better indication of allergic sensitivity to denture 
materials is provided by skin testing. Usually done by the rather crude 
technique of strapping a suspected denture on the subject's forearm 
and later examining for local tissue reaction, the significance of find- 
ings is necessarily based on the assumption that what is sensitizing to 
oral mucosa is equally sensitizing to skin. Undoubtedly, such interpre- 
tation is open to serious question, for although contact stomatitis is 
frequently associated with cutaneous allergy, either actual or poten- 
tial, it may exist as an entity in itself. Recognizing such difficulties, 
Goldman and Goldman devised a unique method of contact testing 
the buccal mucous membranes by means of a rubber suction cup into 
which a suspected sensitizing agent could be placed.’* Thus, such 
substances as foods, drugs and scrapings from denture bases are read- 
ily and securely held in contact with oral tissues for established time 
periods. 

Although contact testing is an extremely valuable diagnostic tool, 
other procedures of examination should not be neglected. A detailed 
and carefully elicited personal and family history is most essential. 
Proper and intelligent use and evaluation of food and drug elimina- 
tion tests, as well as eosinophil counts, are likewise helpful. However, 
perhaps the most important contribution to diagnosis is an awareness 
that, until proven otherwise, all oral lesions (whether suspected al- 
lergies or not) must be considered manifestations of systemic disease. 


TREATMENT OF ORAL MANIFESTATIONS OF ALLERGY 


Since oral manifestations of allergy often represent a particular geo- 
graphic localization of a symptom complex that is systemic in nature, 
treatment should never be instituted without the benefit of qualified 
medical consultation. In general, the fact that all true allergic mani- 
festations represent tissue response to an antigen-antibody reaction 
implies that certain standard principles of treatment apply in most 
cases. Obviously, first and foremost in consideration would be an 
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avoidance of the causative agent, or its removal or discontinued use. 
Palliative drug therapy with antihistamines is also frequently helpful. 
On occasion, more heroic measures are required to treat an immediate 
anaphylactic type of reaction such as might follow administration of 
penicillin. In such instances, 0.5 to 1.0 cc. of ephedrine in 1: 1000 dilu- 
tion could be given subcutaneously. Also of value in severe cases of 
allergic reaction is cortisone. Recently, ascorbic acid and the ribo- 
flavinoids have been suggested as good adjuncts to antihistaminic 
therapy since they are believed to help maintain normal capillary 
integrity.’ 

Although not particularly applicable to allergic problems of the oral 
cavity, the procedure of desensitization by vaccine preparations is an 
important form of therapy. However, it is usually best handled by the 
allergy specialist. In general, it may be said that treatment of allergies, 
whether their manifestations be oral, cutaneous, systemic or any com- 
bination thereof, must be based on a carefully considered judgment of 
cause, severity and general status of the patient. Obviously, the bene- 
fit of qualified consultation is essential to accomplish a satisfactory 
service. 


SUMMARY 


It is important to distinguish between true allergic manifestations 
and so-called toxicity reactions, the former representing an antigen- 
antibody interaction and the latter a direct tissue response to injury, 
usually by physical or chemical agents. In either instance the resulting 
oral lesions are morphologically non-specific and may be indistinguish- 
able from those seen in endocrine, nutritional or other systemic ab- 
normalities. The importance of a careful differential diagnosis, there- 
fore, cannot be overemphasized. Furthermore, the systemic nature of 
allergic diseases, regardless of their localized form of expression, re- 
quires a well considered judgment of therapy. Cbviously, these factors 
imply a cooperative responsibility between deutist and physician. 
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Knowing Your Drugs: The Role of Evaluating 
Agencies in Rational Dental Therapy 


J. Roy Dory, Px.D.* 


Many procedures in dentistry may be performed with a minimum 
use of drugs. Usually, the greater the skill of the operator, the less the 
need for drugs. In many instances, however, the use of a drug for 
relief or prevention of pain or for some other purpose is essential to 
good dental treatment. More frequently, the appropriate use of drugs 
enables the dentist to provide a higher level and a greater volume of 
service. It is essential, therefore, that the highest quality products and 
the most reliable information concerning their use be available to all 
practitioners. 

It should be helpful to every dentist to have a clear concept of the 
factors which contribute to the quality and usefulness of the drugs and 
therapeutic devices which are available for dental use. It is the pur- 
pose of this article to provide a brief commentary on several activities 
which influence the quality and ascertain the usefulness of the drugs 
used in the practice of dentistry. Since the regulations of the Harrison 
Narcotic Act relate principally to distribution, they will not be de- 
scribed. Information on narcotic regulations may be obtained from 
Accepted Dental Remedies and from professional pharmacists. The 
latter may also be a useful source of information on state laws per- 
taining to the distribution of drugs. 

The official agency which will receive principal attention is the fed- 
eral Food and Drug Administration, which enforces the federal Food, 
Drug and Cosmetic Act. As regards drugs, this Act is related primarily 
to the labeling of products introduced into interstate commerce. It 
prohibits adulteration and misbranding within the meaning of the 
law. The Act does not provide control of advertising in professional 
journals. 

Two nonofficial, professional agencies which have been influential 
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in promoting higher standards in the field of therapeutics are the 
Council on Dental Therapeutics of the American Dental Association 
and the Council on Drugs of the American Medical Association. The 
latter agency was formerly known as the Council on Pharmacy and 
Chemistry, and its annual publication, New and Nonofficial Drugs, 
was formerly known as New and Nonofficial Remedies. The Council 
on Pharmacy and Chemistry formerly operated an acceptance program 
for brands of drugs, but this program has been discontinued under the 
present procedure of the Council on Drugs. It now directs emphasis 
to the early publication of informative monographs on the therapeutic 
status of new drugs. 


THE COUNCIL ON DENTAL THERAPEUTICS 


In 1930 the American Dental Association established the Council on 
Dental Therapeutics as one of the Association’s permanent commit- 
tees. The Council is charged with the responsibility of evaluating 
drugs and other therapeutic agents promoted for use in dentistry. Its 
activities, which are directed toward the improvement of all aspects of 
dental therapeutics, will be noted in some detail in the several sections 
of this article. 

In its early existence, the Council was often preoccupied with efforts 
to combat the sale of secret remedies and other practices detrimental 
to the public and the dental profession. It is now possible for the 
Council to concentrate greater emphasis on the encouragement of ade- 
quate clinical testing, in order that an objective evaluation can be 
made of the usefulness of drugs in clinical dentistry. The Council 
operates a classification program and lists accepted products in Ac- 
cepted Dental Remedies, a book which provides general and specific 
information on many of the drugs shown to be useful in dental 
practice. 


STANDARDS OF COMPOSITION OF DRUGS 


Many factors contribute to the high level of quality of drugs avail- 
able to the health professions in the United States. Provisions of the 
Food, Drug and Cosmetic Act prohibit adulteration of drugs in inter- 
state commerce and thereby contribute to assurance of their compo- 
sition. Since the act recognizes the standards established in the U. S. 
Pharmacopeia and the National Formulary, these compendia have 
significance as legal standards of composition. Other provisions of the 
act which are of primary interest at this point are those which provide 
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for the certification of a number of forms of antibiotics and those 
which require an effective new-drug application before a new drug 
may be introduced into interstate commerce. The new-drug section of 
the 1938 Act was said to be the direct result of the “Elixir of Sulfanil- 
amide” tragedy in which more than 70 deaths were recorded.** Under 
this section, an application is permitted to become effective only if 
adequate information is presented to justify the safety of the drug 
under the conditions of its recommended use. Exemptions may be 
made for new drugs which are released only for clinical trial by quali- 
fied persons. 

In its review of products, the Council on Dental Therapeutics also 
directs detailed consideration to the safety and quality of all ingre- 
dients. Professional ethics makes secrecy of composition intolerable 
for drug products. Complete information on composition must be 
available to the Council before it can evaluate a product for its ac- 
ceptance program. Similar information must be available to the dentist 
who may encounter an unusual response or be faced with an emer- 
gency situation. 

Important factors in providing assurance of composition are the 
technological excellence and the careful manufacturing controls es- 
tablished by the responsible pharmaceutical manufacturers. 


CRITICAL USE OF DRUGS 


Although pharmaceutical quality and elegance have attained a high 
level, the highly competitive situation in the marketing of drugs has 
contributed to other problems which face the dentist. The practitioner 
is bombarded with claims and counter-claims by way of journal ad- 
vertising and direct mailing or detailing procedures. A colleague may 
be enthusiastic in describing an experience with newly marketed prod- 
ucts. Some patients may even request the use of a specific drug that 
has received wide publicity. This confused situation poses an obvious 
problem for the individual with a busy practice. 

Long experience has indicated that drugs are often received with 
an initial enthusiastic response which dwindles under the spotlight of 
critical evaluation. Berger® has described the situation as follows: 

“Every new drug passes through three stages before its clinical use- 
fulness is established. During the first stage, it receives enthusiastic 
and often uncritical acceptance for a variety of conditions. . . . Dur- 
ing the second phase, a reversal of judgment frequently occurs and the 
value of the drug is doubted by many. Eventually, during the last 
phase, the true clinical value of the product is established.” 
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A partial solution to this problem is the development of a critical at- 
titude on the part of the profession. This need is aptly described in the 
preface of Goodman and Gilman’s book, The Pharmacological Basis 
of Therapeutics:* 

“Because of the accelerated pace at which new drugs are being 
marketed for clinical use, a fourth objective has been given prominent 
attention, namely, to provide the reader with a ‘way of thinking about 
drugs’ so that he will be better prepared to withstand the flood of un- 
substantiated claims that are often made for new drugs and to evalu- 
ate critically the published literature on the properties and the uses of 
the many new therapeutic agents in comparison with the older well- 
established compounds of the same class.” 

A further contribution to the solution of the problem is to be found 
in the activities of the professional agencies, the Council on Dental 
Therapeutics, and the Council on Drugs. These agencies are concerned 
with the same objective clinical evaluation of drugs in their respective 
areas, but they now operate with somewhat different procedures. Mon- 
ographs published by the Council on Drugs are essentially status re- 
ports on drugs marketed to physicians. New and Nonofficial Drugs, 
therefore, may contain monographs on drugs whose clinical usefulness 
has not been established adequately. Status reports may be issued 
also by the Council on Dental Therapeutics, but its Accepted Dental 
Remedies is directed primarily to the description of drugs of recog- 
nized value in the practice of dentistry. 


OBJECTIVE CLINICAL EVALUATION OF DRUGS 


It has become a rather commonplace observation that a drug may 
appear to be very effective in the hands of one clinician but of quite 
indifferent value in the hands of another. The recognition of the fre- 
quently marked psychological response of the patient to the enthu- 
siasm of the clinician has led to the use of the term, “powerful 
placebo.” The placebo is recognized as a useful part of the therapeu- 
tic armamentarium. However, the clinical evaluation of the inherent 
usefulness of a drug in the treatment of oral disease must rest ulti- 
mately upon controlled clinical trials. Clinical tests should be care- 
fully designed to eliminate the effects of suggestion and to control as 
adequately as possible the many variables that modify the response 
of the patient. Good clinical testing is obviously difficult, time con- 
suming and often expensive. The lack of suitable clinical trials is fre- 
quently the cause of delay in the evaluation of dental drugs by the 
Council on Dental Therapeutics. Similar difficulties’ are encountered 
in the field of medicine. 
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Judging Clinical Trials 


When and under what circumstances should any dentist adopt a 
new drug for use in his practice? The answer to this question is not 
always simple. It may depend to some degree upon the nature of his 
practice and upon the specific type of his postgraduate or graduate 
training. A basic determining factor will be the adequacy of the clini- 
cal trials with the drug. Some dentists may prefer generally to await 
an evaluation by the Council on Dental Therapeutics. In any case, 
however, the individual clinician should have some basis for judging 
the adequacy of a published report of a clinical trial. 

It is not possible in this article to present all of the criteria of a good 
clinical investigation. It should be noted also that each study may pre- 
sent unique situations which require special modifications. There are 
certain principles, however, that generally apply to clinical testing. 
The reader may wish to apply the following questions as he examines 
the report: 

1. Was the study planned by or with the assistance of an experi- 
enced investigator? 

2. Were adequate criteria established to recognize the anticipated 
results and were the personnel experienced in the recognition of these 
effects? 

3. Did the test provide some basis (a) for comparison with previous 
studies, and (b) for comparison of the effects of the drug under trial 
with an inactive agent (placebo) and with some other drug of recog- 
nized activity? 

4. Was a sufficient number of patients available for the purposes of 
the study? 

5. Were adequate procedures employed to eliminate the likelihood 
of unconscious bias? Did either the observer or the patient know 
which drug was employed in any instance? 

6. Were the published data provided in specific form and adequate 
detail to permit independent evaluation? 

7. Do the authors present a carefully reasoned discussion of their 
conclusions in the light of the experience and results obtained by other 
investigators? 

8. Was the test directly related to a situation in dentistry? 

Owing to the difficulties ordinarily encountered in clinical studies, 
it is unlikely that any one test will supply a clearly definitive answer 
to the question of the usefulness of a drug. It should be emphasized 
also that only extensive clinical experience can determine the possi- 
bility of unusual sensitivity reactions which cannot be ascertained 
from animal studies. 
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FACILITATING THE USE OF DRUGS 


After the clinical usefulness of a drug has been established, there 
are other factors which can contribute to an easier and better use of 
the drug. The essential composition of a drug product should be easily 
discernible from the label in order to avoid confusion or error on the 
part of the dentist. When several brand names are employed for the 
same basic drug, it is especially important that each label clearly show 
the common descriptive name along with the brand name. Frequently 
two brands of the same basic drug have been discussed as if they con- 
tained entirely different active agents. The desire of the firm to em- 
ploy a distinctive name for its product is understandable. Similarly, 
the need for simplification of the dentist’s problem should be recog- 
nized and respected by the distributors of dental drugs. This simpli- 
fication is the whole purpose of the Provisions for Acceptance of Prod- 
ucts of the Council on Dental Therapeutics as they relate to labels. 


SUMMARY 


Increased appropriate use of drugs, both in the office and by pre- 
scription for preoperative and postoperative medication, is raising the 
level of dental service provided today. Several evaluating agencies 
make important contributions to the reliability of dental drugs. Every 
dentist should develop a critical attitude in evaluating all new drugs 
promoted for use in dentistry. A résumé of information on many drugs 
of established usefulness in dentistry may be obtained from the cur- 
rent edition of Accepted Dental Remedies. 
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Research Trends: What the Future Holds 
in Dental Therapeutics 


SHOLOM PEARLMAN, D.D.S., M.S.* 


Within recent years, the entrance of new therapeutic agents onto 
the dental scene has followed a relatively uniform pattern. Historically, 
and particularly since World War II, research in therapeutics has been 
directed against diseases and conditions which are primarily the re- 
sponsibility of the medical profession. At some period during the de- 
velopment of knowledge concerning the medical usefulness of a new 
drug, situations are suggested for its application in the treatment of 
some dental problem, usually one which appears to bear at least a 
superficial relationship to the medical problem for which the drug may 
appear to be more or less effective. Subsequently, the manufacturer 
offers the drug to the dental profession, often without any prior at- 
tempt to determine its dental usefulness by actual trial. 

This dependence of the dental profession upon progress in medical 
research stems largely from the fact that only in recent times have 
oral medicine and surgery emerged as distinct, important facets of the 
practice of dentistry. The empiric therapeutics of the past is reflected 
even today in the drug supplies of many dental offices: aside from 
local anesthetics, they consist preponderantly of topical medicaments 
that have been used empirically over the years as superficial adjuncts 
for hemostasis, “sedative dressings,” “sterilization” of the cavity, chem- 
ical cautery of soft tissues, and for obtunding localized pain. 

Admittedly pharmaceutical manufacturers received little stimula- 
tion to seek out and develop therapeutic agents designed specifically 
for dental conditions. There was no apparent demand for such agents 
and, consequently, no incentive to justify the expenditure of time and 
effort along these lines. 

There are outstanding exceptions within this general trend of thera- 
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peutic research. The problem of eliminating pain sensation during 
dental procedures has stimulated the development of many general 
and local anesthetics. The facilities of a number of firms are now de- 
voted to the production of these agents primarily for dental use. In 
fact, several of the local anesthetics available or in process of develop- 
ment today are designed exclusively to meet special situations that 
arise only in dentistry, and many of them have only a limited market 
in the field of medicine. 

Within the last fifteen years the elucidation of the etiology of dental 
caries has provoked interest on the part of several dentifrice manu- 
facturers to support research in pursuit of agents that might be effec- 
tive in controlling this disease. Moreover, a unique feature of the 
greater part of the research relating to topical fluoride therapy is the 
fact that pharmaceutical manufacturers did not enter the picture until 
quite recently. 

In the modern dental practice a variety of medication is employed 
regularly for the control of pain preoperatively and postoperatively, 
for relief of apprehension, for sedation, and for the control of infection. 
In contrast to the materia medica employed in early times, these prep- 
arations are administered to patients for systemic rather than local 
effect. Because many of these agents may produce reactions or other 
phenomena at anatomic locations remote from the oral cavity, the 
dentist is required to have a thorough comprehension of the char- 
acteristics and mode of action of these drugs. In turn, the dentist re- 
quires adequate assurance from the manufacturers that the drugs are 
safe and useful under the conditions of their proposed application in 
dental practice. Far too frequently this information is supplied indi- 
rectly by recitation of observations which were obtained following the 
use of the product in the treatment of medical conditions. Probably 
because they lack experience and familiarity with dental problems, 
most pharmaceutical manufacturers hitherto have failed to recognize 
that there are often important differences between apparently similar 
conditions that come under treatment by the dentist and by the phy- 
sician. Research in dental therapeutics may be expected to advance 
significantly when the hazards of this erroneous approach are fully ap- 
preciated by the pharmaceutical industry. 

For example, infections of dental origin are associated most fre- 
quently with gram-positive bacteria, and fortunately a number of an- 
tibiotics are available for their control. Promotional material for some 
of these chemotherapeutic agents commonly includes claims for the 
effectiveness of a drug in the treatment of such conditions as gingivi- 
tis, periodontitis, or Vincent's infection. Because a bacterial factor is 
usually involved in these conditions, the assumption is made that an 
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agent which is effective in destroying the bacteria will also eradicate 
the symptoms and causes and, in effect, cure the disease. This assump- 
tion, as every dentist knows, is inherently incorrect. No drug that will 
cure gingivitis, periodontitis or Vincent's infection has yet been offered 
to the dentist. Antibiotics have been shown to be useful in reducing 
the intensity of the acute inflammatory phase of these conditions, but 
they produce only temporary relief. Exacting manipulative procedures, 
including periodontal scaling and other operations, must be _per- 
formed, and reduction of the inflammation, while desirable and help- 
ful, can be regarded only as an adjunctive measure to the primary 
course of treatment. 

Similarly, the administration of anti-inflammatory agents, exemplli- 
fied by the cortisone group of drugs, may produce symptomatic relief 
in certain oral disease conditions, but these drugs do not cure the con- 
dition which underlies the symptoms. Intra-articular injection of the 
temporomandibular joint has been recommended for a variety of con- 
ditions where pain may be present about the joint. If the disturbance 
is caused by faulty occlusion the situation may become progressively 
worse unless the occlusion is corrected, even though the patient may 
derive comfort temporarily from the effects of the drug. 

Many similar situations exist in which the ultimate welfare of the 
patient may be jeopardized for the sake of immediate but superficial 
benefits. 

Promotional claims for usefulness of a drug in the dental field re- 
quire careful evaluation. The dentist should require that the evidence 
for these claims be based upon controlled studies in which observa- 
tions have been made of the drug as employed directly in the treat- 
ment of the dental conditions to which the claims refer; otherwise, ad- 
ministration of the drug is not justified. 

Certain drugs are presently receiving more emphasis than others. 
It appears likely that the profession will be confronted with many 
preparations in the categories discussed below. 


ATARAXICS AND SEDATIVES 


A number of new therapeutic agents have gained recognition for 
usefulness in certain medical conditions. Probably the most spectacu- 
lar of these is the group of preparations loosely described as “tran- 
quilizing drugs” or ataraxics, of which several appear to be highly 
valued adjuncts in the practice of psychiatry. Of these agents, those 
of the Rauwolfia group (Reserpine, Serpasil) have not been shown to 
be of value in dentistry. Drugs exemplified by chlorpromazine (Thora- 


zine) have been used in medicine to relieve certain apprehensive 
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states, and it is known that the concomitant administration of chlor- 
promazine reduces the dosage requirement for a number of analgesic 
and sedative drugs. Chlorpromazine, in common with other drugs, 
may produce severe and serious side reactions. It has not been shown 
that the use of chlorpromazine in the treatment of conditions en- 
countered in dentistry will result in desirable advantages of such 
magnitude as to warrant the risk of a serious untoward reaction. 

Meprobamate (Miltown, Equanil) is employed in psychiatric prac- 
tice for the treatment of anxiety states, neuroses, and other conditions. 
Within the past year, meprobamate has been promoted extensively to 
the dental profession for administration to apprehensive patients prior 
to dental operations. The ataractic effects of meprobamate and other 
“tranquilizers” often develop only after two or more days of regular 
administration, and the drug can seldom be expected to produce seda- 
tive results if the initial dose is administered in the dental office 
shortly before the operation. On the other hand, barbiturates and 
other sedative agents have been employed successfully in just such 
situations. Moreover, there is virtually no published evidence of the 
effective use of meprobamate for the relief of apprehension in dental 
patients; adverse reactions to meprobamate have been reported. The 
emotional disturbances associated with an impending dental operation 
are certainly not identical with those observed in a patient under 
psychiatric treatment, and until direct evidence of dental usefulness is 
produced, the administration of this drug except on an experimental 
basis appears to be unjustified. 

Several non-barbiturate sedatives are currently employed in medi- 
cine, and while there is no direct evidence of their usefulness in den- 
tistry, some of them appear to be worthy of investigation as suitable 
substitutes in patients to whom barbiturate drugs should not be admin- 
istered. Typical of these newer drugs are ethchlorvynol, ethinamate, 
glutethimide, methyprylon and petrichloral. 


ANALGESICS 


The search for more effective analgesic compounds continues. It is 
difficult, if not impossible, to measure pain objectively, and investiga- 
tors must rely on the subjective responses of the individuals partici- 
pating in an analgesic trial. To reduce the influence of such factors 
as suggestion and unconscious bias, the “double-blind” technique is 
usually adopted. In this method, the test drug is prepared so as to be 
indistinguishable in appearance from a placebo preparation (usually 
lactose) and from any other materials that may be used for compari- 
son. All of the preparations are identified by a code which is known 
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only to the statistician or to someone not directly connected with the 
study. The test is designed so that neither the patients nor the investi- 
gators know which drug preparation is being given at any time, al- 
though they know that something has been administered. The ob- 
servers attempt to keep their questions on the same casual level from 
subject to subject. In some study designs, each patient receives each 
one of the test preparations for an equal length of time, in a mixed 
order of rotation which has been determined statistically to provide a 
minimum of interference and bias. In a well conducted test, neither 
patients nor observers are aware of the change in medication. 

A relatively new compound, salicylamide, was introduced within 
the past few years with claims for certain advantages over aspirin.- 
Studies performed under the double-blind technique failed to demon- 
strate the superiority of salicylamide over aspirin or over the placebo 
preparation which was used for control. It is of interest to note that, 
in the patients observed in this investigation, aspirin itself appeared 
to provide no significantly greater benefit than that provided by the 
placebos. In the light of this finding and similar findings in other in- 
vestigations, it has come to be recognized that the administration of a 
placebo will produce a favorable response in many individuals and in 
a variety of conditions. Because these findings challenge the age-old 
belief in the analgesic power of aspirin, some research workers are 
giving serious thought to the possibility that the double-blind placebo 
test procedure is not a satisfactory method for the measurement and 
comparison of pain-relieving effects with different mild analgesic 
preparations. The fact that such complications arise even when ex- 
periments are carried out with the best available scientific knowledge 
demonstrates dramatically how risky it is for the average practitioner 
of either medicine or dentistry to attempt to evaluate a compound on 
the basis of his own limited experience with a handful of patients 
from private practice. 

Several investigators have found that response to placebos is much 
less frequent when the individuals are suffering severe pain, and that 
in these situations, while the results with salicylates may be equivocal, 
the response to narcotic analgesics is significantly better. 

There usually is reluctance on the part of the dentist to administer 
narcotic analgesics for the relief of pain encountered in dental prac- 
tice. Pain of dental origin usually responds to the administration of 
mild analgesics such as the aspirin preparations. The unpleasant side 
effects of some narcotics and the possibility of development of addic- 
tion appear to be the more common points offered in objection. 
Nevertheless, if the patient is in severe pain and salicylate medication 
provides inadequate relief, the dentist should not hesitate to employ 
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adequate doses of a more powerful analgesic. Agents as powerful as 
morphine or methadone (Dolophine) will seldom be required, but 
they may be necessary in cases of acute alveolar osteitis (“dry socket” ), 
and in other very painful situations. Meperidine (Demerol) is com- 
monly used as an adjunct in oral surgery, and codeine mixtures are 
employed even more generally. 

The addiction problem is actually of little consequence in den- 
tistry, since for the most part the pain is transient in nature and nar- 
cotic analgesics will rarely be prescribed for more than a brief period 
of time. Narcotic addicts may present themselves for treatment, how- 
ever, and it is prudent to be suspicious of the patient who asks for a 
narcotic of his own accord. It is of interest to note that a new drug, 
dextropropoxyphene hydrochloride, may prove to be useful as a non- 
addicting substitute for codeine. According to a recent report, this 
agent possesses about the same analgesic potency as codeine but it 
was not habit-forming over a two-year test period and no patients 
developed an increased tolerance to it. It was noted also that nausea, 
vomiting and abdominal pain were encountered only rarely with this 
drug, although dizziness, headaches and other central nervous system 
side effects were observed to be about equal with the effects of 
codeine. Continuing investigation may offer further promise for this 
drug, but as yet no dental studies have been reported. 

In passing, it may be noted that several mixtures of salicylates with 
other compounds have been promoted with claims for special effects 
or superiority. One such preparation, marketed as Coricidin, contains 
the usual aspirin, phenacetin and caffeine supplemented with a quan- 
tity of the antihistamic drug, chlorpheniramine (Chlor-Trimeton ) 
maleate. There is no evidence to support claims for superiority of 
this product over aspirin preparations in the treatment of pain of 
dental origin. 


LOCAL ANESTHETICS 


There are now approximately a dozen different local anesthetic 
preparations available on the dental market. This variety permits the 
dentist to exert a fair degree of selection to meet the needs of differ- 
ent pain situations. There are short-acting, intermediate and long- 
acting local anesthetics, and some of them produce a more profound 
degree of anesthesia than others. 

Up to this point, research in local anesthesia has been channeled 
toward the development of new drugs empirically on the basis of the 
chance discovery of a compound with anesthetic properties. Relatively 
little attention has been given by dental manufacturers to the funda- 
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mental principles which underlie the mechanism of action of local 
anesthetic agents. When a new compound is synthesized or discovered, 
its anesthetic properties are screened on an empirical basis, and if its 
toxicity is low enough to permit clinical use in effective concentra- 
tions, the drug is introduced into the dental market, often with a 
minimum of clinical testing. Almost all of the newer local anesthetic 
agents were derived by modification of the para-aminobenzoic acid 
nucleus upon which procaine is based. By changing the side chains 
and end groups, anesthetic compounds with slightly different proper- 
ties have been produced. With the exception of lidocaine, which is 
based upon a different structure, none of these new preparations 
represent chemically a radical departure from procaine. 

Radical developments in this field should not be anticipated until 
our limited information about the neuropharmacology and mode of 
action of local anesthetics is advanced actively. When the mechanism 
of local anesthesia is more fully understood, it may be possible to de- 
vise chemical compounds of entirely different structure which might 
provide anesthesia of a type hitherto unknown. 


ANTIBIOTICS 


New antibiotics are constantly being sought, and since bacterial 
resistance and patient sensitivity appear to develop eventually with 
any of these compounds, the search is likely to continue. 

Vancomycin, amphotericin, ristocetin, and nucleocidin are a few of 
the new antibiotics that are currently undergoing preliminary study. It 
is significant that some antibiotic substances, such as azaserine and 
alazopeptin, appear to retard the proliferation of malignant tumors in 
animals. 

For the control of dental infections, penicillin still appears to be the 
drug of first choice, notwithstanding the increasing number of patients 
who are sensitive to this drug. In such patients, of course, or when the 
infectious organisms do not respond to penicillin, other antibiotics 
such as erythromycin or the tetracyclines should be employed. None 
of these drugs have been shown to surpass penicillin in efficacy. Until 
recently it was necessary to administer penicillin parenterally in order 
to ensure reliable absorption, and this inconvenient feature may have 
persuaded many dentists to turn to the tetracyclines, which are usually 
administered orally. Penicillin V (phenoxymethyl penicillin) is rel- 
atively stable toward gastric acid and it appears to be just as effec- 
tive as penicillin G (benzyl penicillin). With the advent of penicillin 
V preparations, reliable absorption of penicillin may now be ob- 
tained following oral administration and there appears to be little 
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indication for the preferential use of broad spectrum antibiotics, 
except in the aforenoted circumstances. 

The treatment of oral candidiasis (moniliasis, “thrush”) has been 
difficult, but several fungistatic drugs give promise of improvement in 
therapy. Nystatin has been employed successfully in the control of 
infections due to Candida albicans. Amphotericin B exhibits anti- 
fungal effects in vitro and has been found effective. when applied 
topically in treating cutaneous candidiasis. Clinical trials are still too 
meager to permit sound evaluation of the place of these drugs in 
dentistry. 

2 o * oO oO 

Drug research and development has entered the most active period 
of its history. At the same time, the dental profession has undertaken 
ever greater expansion of its services to the public. In this situation, 
the overworked practitioner is rarely able to devote adequate time and 
reflection to the evaluation of new products. His daily mail brings 
him a batch of promotional pieces designed to attract his attention to 
a variety of remedies, from mouthwashes and “pyorrhea” cures to 
bona fide medicines. Agents beg a moment of his time to present the 
latest nostrum, or to leave a supply of a new product with the request 
that the dentist try it out on his own patients. 

The Council on Dental Therapeutics of the American Dental Asso- 
ciation, through the annual revision of Accepted Dental Remedies and 
the publication of timely reports, attempts to keep the practitioner 
informed of current scientific opinion about new products, but ex- 
perience indicates that many dentists do not fully avail themselves 
of these services. 

The difficulties that enter into the evaluation of therapeutic agents 
present ponderable problems even to those who are experienced in 
their consideration. The sophisticated practitioner will immediately 
reject the promoter’s suggestion that the merits of his product can be 
judged on the basis of its trial use on a handful of patients in the 
course of routine practice. Further reflection will evince the fact that, 
in some cases, uncontrolled “investigational” trial of a new drug by 
the practitioner constitutes a mechanism by which the manufacturer 
may obtain testimonial evidence about the toxicity of his product while 
at the same time avoiding his responsibility for establishing such in- 
formation on a scientific basis. The dentist will be wise to avoid im- 
plicating himself in such practices. These ventures can by no criteria 
be considered scientific research investigations. Moreover, the ethical 
questions involved in subjecting patients to the administration of 
drugs whose safety and efficacy have not been established conclu- 
sively should give pause for consideration. 
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As with all innovations, new drugs and therapeutic methods prove 
their worth only through critical and extensive experience. Their 
premature acceptance is rarely in the best interest of the patient. 
Prudence and a conservative approach are worth cultivating and will 
produce the most desirable result in the long run. An admonition ex- 
pressed 200 years ago may serve as an excellent guiding principle in 
the everyday quandaries that the progressive dentist must resolve: 

“Be not the first by whom the new are tried, 
Nor yet the last to lay the old aside.” 

Alexander Pope (1688-1744) 

Essay on Criticism, Part J 
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Prescription Writing 


F. Dart Ostranper, D.D.S., M.S.* 


A prescription can be defined as an order from a therapist (dentist, 
physician, veterinarian) to a pharmacist for medical substances for a 
patient. In addition to directions to the pharmacist for preparation and 
dispensation of the medicine, it also contains directions to the patient 
for taking it. 

While the dentist does not have occasion to use prescriptions as 
frequently as a physician does, there nevertheless are many instances 
in which dentists could prescribe with advantage both to themselves 
and the patient. Patients have learned to respect the prescription as 
it is used in medicine because they know it represents the applica- 
tion of the accumulated knowledge of the physician in combating 
disease. The prescription is not possible without an adequate knowl- 
edge of the basic sciences which are necessary to arrive at an accurate 
diagnosis and prognosis, as well as an understanding of the 
pharmacology of the drug or drugs concerned. Thus a properly writ- 
ten prescription represents a scientific approach to the treatment of 
disease, whereas the handing out of sample packages of drugs may, 
and frequently does, represent the height of empiricism. 

Certainly, if more prescriptions were written by dentists for such 
purposes as pain control, treatment of infections, and preoperative 
sedation, the day would be hastened when patients would hold re- 
spect for the dentist as a man of science rather than thinking of him 
as a highly skilled technician. 

In the past, prescriptions were generally written in Latin. This dis- 
couraged many dentists who might otherwise have been inclined to 
use prescriptions because they did not feel adequately qualified to use 
Latin. Furthermore, many Latin prescriptions written by physicians 
as well as by dentists were grammatically incorrect. Also, the rapid 
change in our drug armamentarium made it difficult to coin new 


* Professor of Dentistry (Dental Pharmacology, Therapeutics and Endodon- 
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Latin terms for each new drug, and the terms usually were merely 
the English names with Latin endings added. For these and various 
other reasons, the trend is now toward the writing of prescriptions in 
English, and most medical and dental schools are teaching this ap- 
proach. This greatly simplifies prescription writing and eliminates 
many of the objections to its use. 

Another development which is simplifying prescription writing is 
the rapid change-over from the apothecaries’ system of weights and 
measures to the metric system. Although the metric system may seem 
confusing to some who were trained to use the apothecaries’ system, 
it is actually much easier to use. The metric system is a decimal 
system, eliminating the confusing fractions which are an unavoidable 
part of the apothecaries’ system. The metric system is used through- 
out the scientific world and has been adopted as the official system 
for the Pharmacopeia of the United States and the National Formu- 
lary. It is used as the preferred system in Accepted Dental Remedies, 
and it is sincerely hoped that it will completely replace the archaic 
apothecaries’ system in the near future. For these various reasons the 
metric system will be used in those examples of prescriptions which 
are given in this article. 

It is not within the scope of this article to present the metric sys- 
tem and the conversion factors by which the apothecaries’ system can 
be transposed to the metric system. However, this information can 
be found in Accepted Dental Remedies or other suitable reference 
books. 

It is desirable (though not essential) for each individual dentist to 
have his own printed prescription blank. It is not expensive to have 
such blanks printed, and since the blanks will contain his address 
and phone number, it will be unnecessary to write them in each time 
a prescription is written. Many pharmacies will provide dentists or 
physicians with prescription blanks, but these, of course, carry that 
particular store’s name and address and may tend to make the 
patient feel that the prescription should be filled only at that store. 
It would seem much more desirable and more dignified to use one’s 
own prescription blanks; if it is desired that the prescription be filled 
in a certain pharmacy, this can be suggested to the patient verbally. 


DOSAGES FOR CHILDREN 


To prescribe intelligently, the dentist must not only be familiar 
with the pharmacology and toxicology of the drug or drugs he pro- 
poses to use, but he should be thoroughly familiar with the dosage of 
the drug. Many dentists are familiar with adult dosages but are con- 
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fused about methods of obtaining dosages for children. A number of 
rules have been devised for this purpose, but undoubtedly the two 
which are most widely used are Clark’s rule and Young's rule. 


Clark’s Rule 


Clark's rule is based on weight and is probably to be generally pre- 
ferred. It states that weight (in pounds) divided by 150 equals the 
fraction of the adult dose to be given. It can be expressed as follows: 
Weight (Ibs. ) 

150 
tion follows: 

The maximum adult dose of pentobarbital sodium is 180 mg. Since 
children tend to be comparatively resistant to barbiturates, the maxi- 
mum adult dose is usually used for determining the child’s dosage. 
Assuming that the child concerned weighs 50 pounds, we can sub- 


x adult dose = child’s dose. An example of its applica- 


stitute as follows: hoe 180 mg. = 60 mg., the correct dose for the 
child. 


Young’s Rule 

Age 
Age + 12 
= fraction of adult dose to be given. If a child of six were to be given 


Young’s rule is based on age and can be stated as follows: 


pentobarbital sodium, we could substitute as follows: 6a + 12 * 180 


mg. = 60 mg., the correct dose for the child. 

If the child follows usual weight-age scales, these two rules will 
give almost similar answers. However, for the child who does not 
follow the usual weight-age pattern, Clark's rule is to be preferred. 
Generally pediatricians will use Clark’s rule; but since the dentist 
does not always know the child’s weight, he may find it necessary to 
use Young’s rule. Every child will know his age, but many of them 
will not know their weight. 


OFFICIAL PREPARATIONS 


Dentists would do well to familiarize themselves with official prep- 
arations, i.e., those which are listed in the Pharmacopeia of the United 
States or the National Formulary. Many of the drugs listed in these 
compendia are useful in dentistry, and, as will be seen from the 
examples which follow, they are very simply prescribed. Accepted 
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Dental Remedies lists many official preparations which have dental 
usefulness as well as many non-official drugs which have dental 


significance. 


COMPONENTS OF THE PRESCRIPTION 


Every prescription should contain the following parts: 

1. The date the prescription is written. 

2. The name and address of the patient. 

3. The age of the patient. (This part is optional but would be a 
help to the pharmacist in detecting any error in dosages prescribed for 
children. ) 

4. R—the “superscription,” or salutation to the pharmacist. 

5. The “inscription,” or ingredients of the prescription. 

6. The “subscription,” or directions to the pharmacist. (For many 
official and some standard proprietary products the subscription will 
not be required. ) 

7. The “signature,” or directions to the patient. This part of the 
prescription should be written out clearly and such statements as “as 
directed” should be avoided. 

8. The dentist's signature. 

9. The dentist’s federal registration number if the prescription 
contains a narcotic. 

10. The dentist’s address and phone number. If he does not have 
his own printed prescription blank, he should write his address and 
phone number below his signature. 

11. All prescriptions should either be typed or very legibly written. 
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PRESCRIPTIONS FOR PREOPERATIVE SEDATION 


The first two prescriptions in this series are written out in full as 
examples of the complete prescription. The date, patient’s name, 
address, age, and the dentist’s signature will be omitted from suc- 
ceeding prescriptions to conserve space. Appropriate notes explaining 
certain features of some of the prescriptions will be found below them. 





John Doe, D.D.S. 
44 Center Street 
Oakdale Center, Michigan 


January 31, 1958 


FOR: 
Mr. Richard Roe 
333 Temple Street 
Oakdale Center 
Age 12 


R 


Pentobarbital elixir N.F. 60 ce. 


Sig. Take six teaspoonfuls in water 


one-half hour before the 
fon Qoe 
John Doe, D.D.S. 


appointment, 

Note: No subscription (directions to the pharmacist) is present in 
the above prescription because pentobarbital elixir is an official 
National Formulary preparation which the pharmacist will have avail- 
able on his shelves. 
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John Doe, D.D.S. 
44 Center Street 
Oakdale Center, Michigan 


January 31, 1958 


FOR: 
Mrs, James Smith 
444 Church Street 
Oakdale Center 
Age: 35 


Capsules secobarbital sodium, USP 0.1 Gm, 
Dispense 6 capsules 


Sig. Take one capsule one-half hour before 
appointment, 


Goh Qoe 


John Doe, D,D.S. 











BR 
Tabs. hexobarbital 0.26 Gm. 
Dispense 6 tablets 


Sig. Take one tablet % hour before appointment. 


PRESCRIPTIONS FOR THE SPASTIC PATIENT 


B 
Tabs. mephenesin N.F. ' 05 Gm. 
Dispense 6 tablets 


Sig. Take two tablets 4% hour before appointment. 


BR 
Elixir Tolserol (Squibb ) 30 ce. 


Sig. Take two teaspoonfuls in water % hour 
before appointment. 
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Note: The two prescriptions immediately above will not produce 
complete control of the spastic patient but are worth a trial in such 
patients. 


PRESCRIPTIONS FOR THE CONTROL OF EXCESSIVE SALIVATION 


R 
Tabs. methantheline bromide U.S.P. 50 mg. 
Dispense 6 tablets 


Sig. Take two tablets 4 hour before appointment. 


Note: The trade name for methantheline bromide U.S.P. is Banthine 
bromide. 


R 
Tabs. atropine sulfate 0.6 mg. 
Dispense 6 tablets 


Sig. Take one tablet one hour before appointment. 


PRESCRIPTIONS FOR THE CONTROL OF MILD 
TO MODERATELY SEVERE PAIN 


R 


Tabs. acetylsalicylic acid U.S.P. 0.3 Gm. 
Dispense 12 tablets 


Sig. Take two tablets followed by one tablet every 
hour if needed for pain. 


R 


Tabs. acetophenetidin U.S.P. 0.3 Gm. 
Dispense 12 tablets 


Sig. Take one tablet every three hours if needed for pain. 


R 


Acetidine tablets (Sharpe and Dohme) 
Dispense 12 tablets 


Sig. Take one tablet every three hours if needed for 

pain. 

Note: Acetidine tablets are one of the A.P.C. formulas which are 
accepted by the Council on Dental Therapeutics and listed in Ac- 
cepted Dental Remedies. Similar combinations of acetylsalicylic acid, 
acetophenetidin, and caffeine are available under various trade names. 
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PRESCRIPTIONS FOR CONTROL OF SEVERE PAIN 


The following group of prescriptions require registration under the 
National Narcotics Act and your federal registration number must be 
appended to each prescription. 


of 
Codeine sulfate tablets, U.S.P. 0.03 Gm. 
Dispense 6 tablets 
Sig. Take two tablets followed by one tablet every 
three hours if needed for pain. 


R 
Acetidine tablets with codeine phosphate 30 mg. 
(Sharpe and Dohme) 
Dispense 12 tablets 


Sig. Take one tablet every three hours if needed for 
pain. 


R 
Tabs. meperidine HCl U.S.P. 100 mg. 
Dispense 6 tablets 


Sig. Take one tablet every three hours if needed for 
pain. 


Note: Demerol is the trade name for meperidine HCI U.S.P. 


R 


Tabs. methadone HCl U.S.P. 7.5 mg. 
Dispense 6 tablets 


Sig. Take one tablet every six hours if needed for pain. 


Note: A few patients become severely nauseated from methadone, 
and it would be well to advise the patient to discontinue the drug if 
nausea develops. Methadone is also known by the trade names 
Amidon and Dolophine. 


PRESCRIPTIONS FOR CONTROL OF SEVERE INFECTIONS 
IN OR ABOUT THE MOUTH 


BR 
Tabs. phenoxymethyl penicillin 200,000 units 
Dispense 24 tablets 


Sig. Take two tablets every six hours 
Note: This preparation is known as penicillin V, V-cillin, and by 
other trade names. It is more stable in acid than penicillin G and gives 
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consistently higher blood levels of penicillin when administered orally 
than does penicillin G. 


R 
Erythromycin tablets U.S.P. 200 mg. 
Dispense 12 tablets 


Sig. Take one tablet every six hours with a glass of 
milk. 


R 
Tetracycline HCl capsules U.S.P. 250 mg. 
Dispense 12 capsules 


Sig. Take one capsule every six hours with a glass of 
milk. 


Note: Erythromycin or tetracycline would be substituted for peni- 
cillin if the patient were known to be sensitive to penicillin or if the 
infection did not show signs of improvement after 48 hours of treat- 
ment. 


2 * oO oO o 


The above is by no means a complete list of prescriptions that have 
dental usefulness. However, an attempt has been made to give ex- 
amples of the most common types of prescriptions the dentist will 
have occasion to use and to demonstrate the simplicity with which 
they may be written. With the adoption of the use of English and the 
metric system of weights and measurements, the prescription is no 
longer a mysterious and frightening mechanism beyond the ken of the 
average dentist. A few hours spent in familiarizing himself with the 
metric system and the simple form of the English prescription will 
enable every dentist to prescribe those drugs which are needed in his 
practice. To do so will unquestionably increase the respect in which 


he is held by his patients. 


University of Michigan School of Dentistry 
Ann Arbor, Michigan 
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Page numbers of clinic titles are given in boldface type. 


ABRASIVEs in dentifrices, 180 
Acetanilid, 67 
Acetidine, prescriptions, 267, 268 
Acetophenetidin, 21, 67 
prescription, 267 
Acetylsalicylic acid. See Aspirin. 
Achromycin. See Tetracycline. 
ACTH, 218 
Actinomyces bovis, 84 
Adanon. See Methadone. 
Addiction, 73, 256 
Adrenal cortical hormones in oral con- 
ditions, 217-229 
Adrenochrome salicylate in hemostasis, 
209 
Alazopeptin, 257 
Alginates, 204 
Alkalinity of dentifrices, 181 
Allergic reactions, treatment, 144 
Allergic rhinitis, 234 
Allergy. See also Hypersensitivity. 
contact, 236-239 
nature of, 231-233 
oral manifestations, diagnosis, 239 
treatment, 231-243 
American Dental Association Council 
on Dental Therapeutics, 246 
Amidone. See Methadone. 
Amphotericin, 257, 258 
Analgesics, 144, 254-256 
administration, 75 
in control of dental pain, 65-76 
mixtures, 72 
prescriptions, 267-268 
Anesthesia, balanced, 61 
combined, 60 
general, role in dental practice, 57- 
63 


local, administration, 48 
aspirating before injection, 51 


Anesthesia, local, characteristics and 

use, 37-56, 256 

diffusibility in tissues, 40 

duration of action, 41 

effective volume, 38 

effects on cardiovascular system, 

51, 55 

on central nervous system, 50,55 

emergencies, 54-55 

hypersensitivity to, 53, 237 

intolerance to, 52 

local reactions, 49 

rate of destruction by tissue fluids, 
39 


systemic reactions, 49 
time of onset, 40 
toxicity and side effects, 42 
vasoconstrictors in, 42, 44—45 
vasodilating effects, 39 
relation to bacteremias, 124 
topical, 48 
Angioneurotic edema, 234 
Aniline derivatives as analgesics, 67 
——s 257 
broad spectrum, 116-118 
effects on oral flora, 77 
in cavity medication, 174-176 
in dentifrices, 181 
in prevention of subacute bacterial 
endocarditis, 129-134 
prescriptions, 268-269 
sensitivity to, 238 
tests for, 111 
systemic, 109-118 
choice of, 111-118 
in gingivitis, 140 
indications for, 109-111 
topical, 101-108 
in gingival and periodontal ther- 
apy, 102-104 
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272 


Antibiotics, topical, in postextraction 
wounds, 105 
in root canal therapy, 105-107, 
158-160 
Anti-enzymes in dentifrices, 182 
Antihemophilic globulin in hemostasis, 
207 


_ 





Antihistamines in allergy, 141, 241 
in dental therapy, 211-215 
in hemostasis, 209 
in preanesthetic medication, 62 
Antiparasympathomimetics, 62 
APC, 21, 67 
Aphthae, recurrent, 85, 139, 225 
Apprehension, nature of, 5-7 
treatment, 7—21 
ataraxics, 15-20 
barbiturates, 8-15 
Ascorbic acid in hemostasis, 208 
Aspirating before injection, 51 
Aspirin, 21, 65-67, 255 
prescription, 267 
Asthma, 234 
Astringents in hemostasis, 205 
Atarax, 18 
Ataraxics, 15-20, 144, 253 
Atropine, 21 
prescription, 267 
Aureomycin. See Chlortetracycline. 
Azaserine, 257 
Azochloramid in endodontics, 154 


BAcITRACIN in gingival and periodontal 
lesions, 103 
in prevention of subacute bacterial 
endocarditis, 134 
Bacteremias, transient, 121-126 
clinical factors, 123-126 
removal of bacteria, 128 
Bacteria in caries, 165 
in subacute bacterial endocarditis, 
120 
Bacterial endocarditis, subacute. See 
Endocarditis. 
Bacteriologic culture in endodontics, 
160-163 
Bacteriology of oral cavity, 77-89 
Balanced anesthesia, 61 
Barbiturates, contraindications, 14 
dosages, 10, 13 
effects on central nervous system, 10 
on circulatory system, 12 
on iratory system, 12 
fate intel, 9. ‘ 
in apprehension, 8-15 
therapeutic liabilities, 14 
toxicity, 12 


INDEX 


Barbiturates, ultra-short acting, in gen- 
eral anesthesia, 59, 62, 63 

Beechwood creosote in endodontics, 154 

Belladonna alkaloids, 21 

Binding agents in dentifrices, 181 

Biomechanical preparation in endo- 
dontics, 148-151 

Bleeding. See Hemorrhage and Hemo- 
stasis. 

Blood elements in hemostasis, 206 

Bonewax, 201 

Butethamine, 44, 46 


Caucium hydroxide in cavity medica- 
tion, 173 
Calf bone, homogenized, 204 
Camphorated para-monochlorophenol in 
endodontics, 155 
Candida albicans, 83. See also Monilia- 
sis. 
Caries, activity tests, 81 
bacteria in, 165 
lactobacilli in, 80-82 
prevention, 81 
streptococci in, 79 
Causalgia, 34 
Caustics in hemostasis, 205 
Cautery in hemostasis, 205 
Cavity medication, 165-177 
antibiotics, 174-176 
calcium hydroxide, 173 
creosote, 168 
eugenol, 169 
phenol, 167 
phosphoric acid, 172 
silver nitrate, 170-172 
sodium fluoride, 172 
sulfonamides, 174 
thymol, 169 
zinc salts, 172 
Cheilosis, hormonal therapy, 225 
Children, drug dosages for, 262 
Chloramine-T in endodontics, 154 
Chloramphenicol, 118 
in prevention of subacute bacterial 
endocarditis, 130, .132 
Chloroazodin in endodontics, 154 
Chloromycetin. See Chloramphenicol. 
Chlorpromazine, 16-18, 253 
Chlortetracycline, 117 
in cavity medication, 175 
in gingivitis, 140 
in prevention of subacute bacterial 
endocarditis, 130 
Clark’s rule, 263 
Coagulation of blood, 197 
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INDEX 


Cobefrin in local anesthetics, 43 
Codeine, 68-71 
rescription, 268 

Collagen diseases, 235 
Combined anesthesia, 60 
Compazine, 18 
Congo red in hemostasis, 208 
Contact allergy, 236-239 
Co-Pyronil, 212 
Corticotropin, 218 
Cortisone, 218 
Council on Dental Therapeutics, 246 
Creosote in cavity medication, 168 

in endodontics, 154 
Culturing in endodontics, 160-163 


DeEMEROL. See Meperidine. 
Dental granuloma, 97 
Dentifrices, basic ingredients, 180 
therapeutic, 179-184 
Denture materials, allergy to, 239 
Dermatologic diseases, oral manifesta- 
tions of, treatment, 185-193 
Desensitization by vaccines, 241 
Desoxycorticosterone, 218 
Dihydrostreptomycin in prevention of 
subacute Lechatal endocarditis, 133 
Dilantin sodium hyperplasia, 143 
hormonal therapy, 224 
Dolantin. See Meperidine. 
Dolophine. See Methadone. 
Drug addiction, 73, 256 
Drugs. See also under drug names and 
under types, e.g., Analgesics. 
allergy to, 236-239 
analgesic, in control of dental pain, 
65-76 
clinical evaluation, 248 
critical use, 247 
dosages for children, 262 
in periodontal infections and inflam- 
mation, 137-145 
official preparations, 263 
prescription writing, 261-269 
research trends, 251-259 
role of evaluating agencies, 245-250 
standards of composition, 246 
Duocaine, 45 


ELECTROMEDICATION in endodontics, 
156-158 
Emergencies, anesthetic, 54-55 
Endocarditis, subacute bacterial, 119- 
136 

clinical manifestations, 119 
endodontics and, 127 
microorganisms in, 120 
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Endocarditis, subacute bacterial, 
mortality, 120 
periodontics and, 126 
prevention, 129-134 
prophylaxis, 134-135 
Endodontic infections, streptococci in, 
78-79 
therapeutic management, 147-163 
Endodontics, biomechanical prepara- 
tion, 148-151 
hormones in, 225 
irrigation in, 149-151 
sterilization in, 151-163. See also 
Sterilization of root canals. 
subacute bacterial endocarditis and, 
127 
topical antibiotics in, 105-107 
Ephedrine, 144 
Epinephrine, 43, 144 
Equanil, 19 
Erythema multiforme, 187 
hormonal therapy, 227 
Erythromycin, 116 
prescription, 269 
Ethchlorvynol, 254 
Ethinamate, 254 
Eugenol in cavity medication, 169 
in endodontics, 153 
Extraction wounds, topical antibiotics 
in, 105 


FrBRIN sponge, 204 
Fludrocortisone, 219 

Fluoride dentifrices, 183 
Fluorohydrocortisone, 219 

Food allergies, 238 

Formocresol in endodontics, 154 
Fungi in oral cavity, 83-85 


GELATIN sponge, 204 

General anesthesia. See under Anes- 
thesia. 

Geographic tongue, hormonal therapy, 
225 

Gingival disease, antibiotics in, 102- 
104, 140 

Gingivitis, hormonal, 224 

Glucocorticoids, 218 

Glutethimide, 254 

Granuloma, dental, 97 


Heart disease, premedication in, for 
revention of subacute bacterial en- 
ocarditis, 119-136 

Hemorrhage, prevention and therapeu- 

tic control, 195-210 
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Hemostasis, 196-199 
biologic factors, 206-209 
chemical factors, 205 
mechanical factors, 199-205 
thermal factors, 205. 
Hemostatic agents, 199-209 
in periodontal surgery, 142 
Hepatitis, 87 
Herpes simplex, 139, 189-191 
zoster, 191 
Herpetic stomatitis, 85 
Hesperidin in hemostasis, 209 
Hexobarbital, prescription, 266 
Histoplasmosis, 88 
Hormones, adrenocortical, in oral con- 
ditions, 217-229 
Hydrocortisone, 218 
Hydroxyzine, 18 
Hyoscyamine, 21 
Hypersensitivity. See also Allergy. 
to antibiotics, 238 
to denture materials, 239 
to drugs, 141, 236-239 
to local anesthetics, 53, 237 
Hypnotics, 143. See also Sedation. 
Hypoxia in general anesthesia, 58 


ILorycin. See Erythromycin. 
Infection(s), inflammatory reactions in 
response, 91-99 
streptococci in, 78-80 
systemic antibiotics in, 110 
Vincent’s, 82 
viral, 85 
Inflammation after immediate dentures, 
hormonal therapy, 221 
bacterial, acute, 93-95 
chronic, 95 
general principles, 91-93 


ulpal, 
tallcadecieey reactions, influence on 
therapy, 91-99 
Irrigation in endodontics, 149-151 
Isonipecaine. See Meperidine. 


Kexors, hormonal therapy, 225 
Kincaine, 45, 47 


LACTOBACILLI in caries, 80-82 
Largactil, 16-18 
Leukemia, hormonal therapy, 223 
Leukoplakia, hormonal therapy, 225 
Levo-arterenol in local anesthetics, 43 
Lichen planus, 186 

hormonal therapy, 225 
Lidocaine, 45, 47 
Local anesthesia. See Anesthesia, local. 


Lupus erythematosus, 235 
hormonal therapy, 222 


MEPERIDINE, 70-72, 256 
prescription, 268 
Mephate, 20 
Mephenesin, 20 
prescription, 266 
Meprobamate, 19, 254 
Meprylcaine, 45, 47 
Metabutethamine, 45, 46 
Methadone, 70-72, 256 
prescription, 268 
Methantheline bromide, prescription, 
267 
Methprylon, 254 
Meticortelone, 219 
Meticorten, 219 
Metycaine, 45 
Microbiology of oral cavity, 77-89 
Miltown, 19 
Mineralocorticoids, 218 
Moniliasis, 83, 191 
nystatin in, 104, 141 
Monocaine, 44, 46 
Morphine, 68-71, 256 
Morson’s Kreosote, 168 
Mucosa, oral, allergic manifestations, 
dermatologic disease manifesta- 
tions, 185-193 
Myanesin, 20 
Mycostatin. See Nystatin. 


Narcotics, 68-72, 256 
addiction to, 73, 256 
federal regulations, 74 
prescriptions, 268 
Nembutal, dosages, 10, 13, 14 
Neomycin in gingival and periodontal 
lesions, 103 
in prevention of subacute bacterial 
endocarditis, 134 
Neraval sodium, 63 
Neuralgia, 34 
Neuritis, 34 
Nitrous oxide-oxygen anesthesia, 57 
Nordefrin in local anesthetics, 43 
Novocain. See Procaine. 
Nucleocidin, 257 
Nutritional supplements in periodontal 
disease, 139 
Nystatin in moniliasis, 104, 141, 192, 
258 


Op1atEs, 68-71. See also Narcotics. 
Oracaine, 45, 47 
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Oral flora, alteration of, 77 
common components, 78-85 
Oral mucosa. See Mucosa, oral. 
Oxidized cellulose, 201 
Oxytetracycline, 118 
in cavity medication, 175 
in gingivitis, 140 
in postgingivectomy packs, 103 
in prevention of subacute bacterial 
endocarditis, 130 


Pain, concepts of, 26-29 
dental, etiology and nature, 25-36 
neural mechanism, 27 
prescriptions for control of, 267-268 
spontaneous, 31-33 
threshold, 33 
types, 30 
Pain-sensitive tissues, 29 
Para-monochlorophenol in endodontics, 
155 
PBSC, 158 
Pemphigus, 189 
hormonal therapy, 221 
Penicillin, allergy to, 238 
in cavity medication, 175 
in fulminating gingivitis, 103 
in prevention of subacute bacterial 
endocarditis, 129-133 
systemic therapy with, 112-116 
Penicillin V, 257 
prescription, 268 
Pentobarbital, dosages, 10, 13, 14 
prescription, 265 
Pentothal. See Thiopental. 
Periapical infections, streptococci in, 
78-79 
Periarteritis nodosa, 235 
hormonal therapy, 222 
Periodontal infections and inflamma- 
tion, drugs in, 137-145 
Periodontal packs, 142 
Periodontia, sedation in, 143 
subacute bacterial endocarditis and, 
126 
topical antibiotics in, 102-104 
Periodontitis, microorganisms in, 86 
Pethidine. See Meperidine. 
Petrichloral, 254 
Phenacetin. See Acetophenetidin. 
Phenaglycodol, 19 
Phenergan, 18 
Phenol in cavity medication, 167 
in endodontics, 153 
Phenolate in cavity medication, 168 
Phenoxymethyl penicillin, 257, 268 


Phosphoric acid in cavity medication, 
172 
Placebo reactors, 213, 255 
Plaque formation, 86 
Polyantibiotic pastes in endodontics, 
158-160 
Polymyxin B in gingival and periodon- 
tal lesions, 103 
in prevention of subacute bacterial 
endocarditis, 134 
Pontocaine, 44 
Prednisolone, 219 
Prednisone, 219 
Premedication of dental patient, 3-23 
for prevention of subacute bac- 
terial endocarditis, 119-136 
Preoperative medication, 3-23 
Preoperative sedation, prescriptions for, 
265-266 
Prescription writing, 261-269 
Prescriptions, components of, 264 
for control of pain, 267-268 
of salivation, 267 
of severe infections, 268-269 
for preoperative sedation, 265-266 
for spastic patients, 266 
Primacaine, 45, 47 
Procaine, 44—46 
allergy to, 237 
hormonal therapy, 221 
Proclorperazine, 18 
Promazine, 18 
Promethazine, 18 
Propoxycaine, 44, 47 
Protamine sulfate in hemostasis, 207 
Pulpal inflammation, 96 
Pyridium, allergy to, 238 
Pyrrobutamine compound, 212 


Ravupixin, 18 

Rauwiloid, 18 

Rauwolfia serpentina, 18, 253 

Ravocaine, 44, 47 

Reserpine, 253 

Rheumatoid temporomandibular joint, 
hormonal therapy, 220 

Rhinitis, allergic, 234 

Ristocetin, 257 

Root canal therapy. See Endodontics. 

Rutin in hemostasis, 209 


SALICYLAMIDE, 21, 255 

Salicylates, 21 

Salivation, control of, prescriptions, 267 
Sarcosinate dentifrices, 182 
Scleroderma, hormonal therapy, 222 
Scopolamine, 21 
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Secobarbital, dosages, 10, 13, 14 
prescription, 266 
Seconal. See Secobarbital. 
Sedation, 143, 253 
prescriptions for, 265-266 
with barbiturates, 8-15 
Sensitivity tests, ‘111 
Serpasil, 18, 253 
Serum sickness, 233 
Shingles, 191 
Silver nitrate in cavity medication, 
170-172 
Skin diseases, oral manifestations, 
treatment, 185-193 
Snake venom in hemostasis, 208 
Snyder test, 81 
Sodium fluoride in cavity medication, 
172 
in dentifrices, 183 
Sparine, 18 
Spastic patients, prescriptions for, 266 
Spirochetes in oral cavity, 82 
Stannous fluoride in dentifrices, 183 
Starch sponge, 204 
Sterilization of operative site in reduc- 
tion of bacteremias, 123 
of root canals, 151-163 
antibiotics, 158-160 
beechwood creosote, 154 
camphorated para-monochloro- 
phenol, 155 
Chloramine-T, 154 
chloroazodin, 154 
electromedication, 156-158 
eugenol, 153 
formocresol, 154 
phenol, 153 
Streptococci in caries, 79 
in root canal and periapical infec- 
tions, 78-80 
in subacute bacterial endocarditis, 79 
Streptomycin in a medication, 175 
in prevention of subacute bacterial 
endocarditis, 130, 132 
Subacute bacterial endocarditis. See 
Endocarditis. 
Succinylcholine, 62 
Sudsing agents in dentifrices, 180 
Sulfonamides in cavity medication, 174 
Surgical dressings in periodontal 
therapy, 142 
Syphilis, 87 


TEETH, sensory innervation, 28 
Temporomandibular joint, rheumatoid, 
hormonal therapy, 220 
Terramycin. See Oxytetracycline. 
Tetracycline, 117 
in gingivitis, 103, 140 
prescription, 269 
Tetracyclines, 116-118 
in cavity medication, 175 
Tetracyn. See Tetracycline. 
Therapeutic dentifrices, 179-184 
Thiogenal, 63 
Thiopental, 59 
Thorazine, 16-18 
Thrombin, topical, in hemostasis, 207 
Thrombocytopenic purpura, hormonal 
therapy, 223 
Thrush, 83, 191 
nystatin in, 104, 140 
Thymol in cavity medication, 169 
Tolonium chloride in hemostasis, 207 
Tolserol, 20 
prescription, 266 
Topical anesthetics, 48 
Tranquilizers. See Ataraxics. 
Trauma, relation to bacteremias, 125 
Treponema pallidum, 87 
Trigeminal nerve, 28 
Tuberculosis, 88 


ULtrRan, 19 
Unacaine, 45, 46 


VANCOMYCIN, 257 
Vasoconstrictors, 42, 44—45 

in hemostasis, 206 
Vincent’s infection, 82 
Viral infections, 85 
Vitamin C in hemostasis, 208 
Vitamin K in hemostasis, 207, 208 
Vitamin P in hemostasis, 209 
Vitamins in periodontal disease, 139 


Wowunns, postextraction, topical anti- 
biotics in, 105 


XYLOCAINE, 45, 47 
Younc’s rule, 263 


Zinc salts in cavity medication, 172 

















